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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKE Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yaétoMm (henepanbHON paboyeit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonaBanusi yue6Horo npenmera «Dusukay.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpPaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
KOHLIETILIUY MpenoiaBanus yueoHoro npeamera «dOusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HANpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIIMXCS WM OPTraHU3alMI0 W3Y4YEHHS
Gu3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCSA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBlIMBaeT pacnpeerieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MmpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
ydeTe BO3pACTHBIX 0COOCHHOCTEN 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUA METOJUYECKOM
MOMOILM YYUTEIIO B CO3/IJaHUU paboYeil mporpaMmMbl IO Y4EOHOMY IIPEIMETY .

®du3zrka SBIAETCI CUCTEMOOOPA3YIONTUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
IPEeIMETOB, TOCKOJIbKY (PU3MYEeCKhe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raaBHBIX 3a7a4 (PU3NUECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHMU €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuyenune Qusukun Ha 0a30BOM YypOBHE MpEIIOJIaraeT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBICHUSA,

e OILICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHMUS;



HHTCPIIPCTUPOBATL AAHHBIC M HCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
JJIA IIOJIYYCHHA BBIBOAOBY.

enn wusyueHuss (PuU3MKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ONnpeJeNeHbl B KOHUENUMU MpernojaBaHus y4yeOHoro mnpeamera «DPusnka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peaau3yOMUx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOrPAMMBI.

Lenu nzydyenust pu3nku:

MpUOOpETeHUE HWHTEpeca W CTPEMJICHUS OOydJaromuxcsi K HayqYHOMY
M3YYCHHIO TPUPOJBI, Pa3BUTHC HMX HHTCIUICKTyaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOI'O MHPOBO33PECHHS KaK pe3yJibTara H3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMHpOBaHUE TPEACTABICHUH O POJIM (DU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymieit
po(eCCHOHAIBLHOM JIeITeIbHOCTH, CBA3aHHON C (DM3MKOM, MMOJArOTOBKA K
JaJbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOI'O
oOrmero o0pazoBaHus 00ECTIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a]1a4:

npuoOpeTeHre 3HAaHWA O JUCKPETHOM CTPOCHHMU BEIIeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3MYECKUE SBICHHS C
MCTIOJIh30BaHUEM ITOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHININX pacYeTHBIX 3a1ad ¢
MCIIOJIb30BaHUEM (bu3IIeCcKIX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOOIaTh IPUPOIHBIE SBICHUS U BBIOTHSITH OIBITHI,
nabopatopHble pabOTBl W AKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaIel (PU3NIECKOTO COAEpKAHUS,
BKJTIOYast MH(OPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MHPOPMAIIHIH;

3HAKOMCTBO CO chepamMu TPOPECCUOHATILHON NESITENIbHOCTH, CBSI3aHHBIMU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHUSX (QU3NYCCKON HAYKH.



OO61iee Yncno 4acoB, peKOMEHIOBAHHBIX IS M3Y4YeHHS (DU3UKH HAa 6a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8 kimacce — 68
gyacoB (2 yaca B Hegemwo), B 9 kmacce — 102 wyaca (3 waca B HeEIEIO).

[Ipeanaraemspiii B mporpaMmMe no (U3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHJIaTEeNIbHBIM, YUHUTENb JIeJaeT BBIOOP MpPH MPOBEICHUU
7abopaTOpHBIX PabOT W OMBITOB C YYE€TOM WHAMBUIYAJIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3a/IaHU, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3MKe.



COILEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHUM OKPY KaIOLIEro Mupa.

®usuka — Hayka O npupoze. SBieHus npuponsl. PuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenMuMHBL. M3Mmepenue Qusnueckux BenuuuH. Dusznyeckue
npuoopsl. [lorpentHocts u3mepeHnii Mex1yHapoHasi cCucTeMa euHUL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHUWA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmogaemMoro apineHus. Onucanne GU3NUECKUX SIBICHUN C TTOMOIIBIO MOeei

Hemoncmpayuu.

1. MexaHHnuecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SABJICHUSL.
2. Ousnyeckue mpuOOPHl U MPOIeaypa MPSMBIX WU3MEPEHUI aHAIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimut.

1. OmpeneneHune UEHbI I€IEHUS HIKaJIbl U3MEPUTENBLHOTO TprbOopa.
N3mepenne pacCcTosSHAMN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MalbIX TEN.

N3mepenne temmnepaTypbl NMpU MOMOLIM KUIAKOCTHOIO TEPMOMETpa M

JaTYMKA TEMIEPATYpPHI.

6. lIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEHHOTO FOPU30HTAIBLHO, TEM OOJIblle, YeM OOJIblle BHICOTA
ITyCKa.
IlepBoHayabHbIE CBEACHUS O CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmnbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul] BemectBa. CBS3b CKOPOCTH JIBHOKEHUS 4YacTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzaumonelicTBue dacTuil
BEIIECTBA: IIPUTSKEHNUE U OTTAIIKMBAHHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHME ra30B, XKUIAKOCTEW M TBEPABIX
(kpUCTaITMYecKuX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.

2. Habmonenne nuddysum.
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3. HaGmiomenue ~ siBmeHuid,  OOBSACHSAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomut u onvimol.

1. OueHka pauameTpa arTroMa METOAOM pPsoB  (C  UCHOJIb30BAaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KeHMEe U B3aMMOAeiiCTBHE TeJl.

Mexannueckoe nBwxeHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpH HEPABHOMEPHOM JBWKEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoJeincTBHE TEl Kak MPUYMHA
U3MEHEHHsI CKOPOCTM JBHXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHUIIC
o0BbEMa BEIECTBA.

Cwita Kak XapakTepucTrKa B3auMoAeucTBHs Tenl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOLIBIO NUHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHNs U TPEHUE NIOKOs. TpeHue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MmexaHnuecKkoro IBUKEHUS TETa.
N3mepeHne ckopocTr NMPSMOJIUHENHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HUHEPLIMH.
Hab6nronenme n3MeHeHnst CKOpOCTH TPU B3aUMOJCHCTBUY TElL.
CpaBHeHHE Macc MO0 B3aUMOJICVCTBUIO TEI.
CroxeHue ChJl, HallpaBJICHHBIX 11O OJTHOM MPSMOM.
Jlabopamopnuie padbomot u onvimoi.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIApUKa B KUIKOCTH,
MOJIETIU AJIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jlajiee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU TIJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TeNA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHus (aedopmarnun)
MPYKUHBI OT NPUIIOKEHHOMN CHUJIBI.
5. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
JdaBjenune TBEPABIX TeJl, *KUIKOCTEH U ra3oB.
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Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT o0bema, Temmeparypbl. l[lepemaua naBieHus
TBEPJIBIMU TEJIAMH, XUJIKOCTSIMU U TrazamMu. 3akoH [lackans. [IHeBMaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JleficTBHE )KMAKOCTU U ra3a Ha MOrpy>KEHHOE B HUX Teno. BriTalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTU
TeJa U TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCHMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIAKOCTH.

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJE OT 00bEMa MOTPYKEHHOMU B
AKUJKOCTh YaCTH TeJla.

2. OnpezneneHue  BBITAJIKUBAKOIIEH CWIbL, JEHCTBYIOIIEH Ha  TEJoO,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, JENCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
AKUJKOCTb YaCTU TeJla U OT TUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU H
omnpenesieHne €€ rpy30MoabEMHOCTH.

PaGora 1 MOIIHOCTb. JHEPrusl.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara kK OJIOKY.
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«3onotoe mpaBwioy MmexaHukd. KosdduuueHnt monesHoro neictBus (mamee —
KII/I) npocthix MexaHu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHASL DHEPTHS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Teja

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECUS pblyara.

3. Hsmepenue KIIJ] HaKI1OHHOM TIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC

TermnoBble sIBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUHM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, >KHUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KNHETUUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsA3b TemMmeparypsl €O CKOPOCTBIO TEIJIOBOTO JBHYKECHHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHUST BHYTPEHHEW SHEpruu:
Teronepeaaya U COBEpUIEHUE paboTHI. Buasl TEIUIONEpEaaun:
TEIUIONTPOBOHOCTh, KOHBEKIUS, H3IyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIECTBA. 1emIOOOMEH |
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TeroBoro Oananca. [lnaBienuwe wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHUS OT aTMOCHEPHOTO
JABIICHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTA CTOPAHUSL.

[Tpunuumner paGotsl TemoBbix Aurareneit KIIJ| TtermoBoro nsurarens.
TernoBble IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.



AR S

v © N o

10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne siBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH OOBbEMA M HArpeBaHUU WIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPILIECHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMH CHJIaAMHU.
CpaBHeHHE TETIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenue nocTostHCTBA TeMIEPAaTyphl IPU TUIABICHUMU.
Mopaenn TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBiaeHUs BO3yXa B OJJTIOHE HIIPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAKICHHS.

[TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruum Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiuYeu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IIpHU
TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IIHJIHHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoiuecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEIIOTHI TUIABACHUS JbA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpUYecKuX 3apsaoB. B3ammoneinicTBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnodisa. IIpuHuun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTPUYECKOrOo ToOKa. 3akoH Jhxoyns—JleHna.
DnexkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYEHUE JJIS KU3HU Ha 3eMIle.
Omeir  Opcrega. MarHutHOoe 1OJNE  DIEKTPUYECKOTO ToKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.
DeKTpocTaTuYeCKast HHAYKIUS.
3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.
[IpoBOHHUKH U TUSIIEKTPUKHU.
MopaennupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKHM OCTOSIHHOTO TOKA.
JIENCTBHS IIEKTPUIECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. 'a30BbIM paszpsm.
. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 3JIeKTPUIECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH cOnpoOTHUBIEHUN.
. BzaumopeiicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS TIOJIFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TTIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIUH.

Omneitel ®apagnes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIAOHHOTO TOKa OT YCIIOBUM €T0
BO3HUKHOBEHHS.

DJIEKTPOreHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMUA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUUYECKOTO IOJIsI HA MPOBOJHUKH U
TVDIIEKTPHUKH.

COopxka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenune u peryaupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS] MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJA TOMEePEeYyHOro
CEUeHHs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUA HANPSHKECHUH TPU TOCIET0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJigs CWIbI TOKa MPU NapaJlIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, HIYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyenne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O0OBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATENS.

20. I3mepenue KII/I anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBIL IO  MCCHEAOBAHUIO SBJICHUSI DAJICKTPOMATrHUTHOM WHIYKIIVU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABJICHHUS HHAYKIIMOHHOTO
TOKa.

9 KIIACC

MexaHn4veckue siBJCHUSA.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
newxeHue. HepaBHOMepHOe npsMoiinHeHOE ABMKeHHne. CpenHss 1 MTHOBEHHAs
CKOPOCTB Tela IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMmoiimHEeiiHoe JBuxkeHue. CBoOoaHOE
nageHue. OnbITel ['anunes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rmianer BOKpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaGoTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHInanbHas SHEPTruUs Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOMU
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogenne MexaHWYECKOro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbBIX TEl

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTed W TPAeKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MmexaHMuecKuX sIBIICHUN, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

IIepenaua ummysnbca Ipu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU NIPU ABMKEHHUH TENA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YIOPYTOCTH NPU  MOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.
11. I3ydyeHue 3aKkoHa COXpaHEHUS DHEPTHH.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHU: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKnil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BeIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOWcTBa MeXaHMYeCKUMX BOJH. IIpomonbHble U
nomnepevHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojie0aHWii Tel IO NEUCTBUEM CWIBI TSHKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJ€OaHU U pEe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MAaTeMaTHYECKOro
MasiTHUKA.
Ornpenenenue 4acTOThI U MEPUOJIa KOJIEOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJIEOaHUN MPYKUHHOTO MasSTHUKA

OT Macchl Irpysa.
5. IIpoBepka He3aBUCHUMOCTH TepHojia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IE€pHoja  KOJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBass ~ mogmenp  cBera.  Mcrounumkm — cBera.  IIpsamosmHerHoe
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

JIunza. Xon nayueid B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKPOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xop tyuelt B coOuparolie JIMH3e.

XO0[ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb riaza.

11. Paznoxxenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jiyya OT yrja
naJICHuUs.
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N3yuenune xapakTeprucTUK H300paXeHUs IIPEeIMETa B INTIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUSI CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomydeHue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OMBbITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPHU HX HAONIOJEHUU Yepes3
I[BETOBBIE (PUIIBTPHI.
KBanToBbI€e siBJICHUS.

Omneitel Pe3epdpopna v miuanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombl. PaaunoaxkTtuBHbIE
npespamienus. [lepuon monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUW HA >KUBBIE
OpraHU3MBbI.

Jemoncmpayuu.

CnexTppl U3Ty4EHUS U MOTIIONIEHUS.

CnexTpsl pa3aIn4HbIX ra3oB.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3ITYUESHHM.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIMI MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUS UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe Ui o0ydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipy n3ydyeHNM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS

ok w e



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
pPEeAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUM, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPrMHM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPI'UHu.

Kaxnas w3 TeM JaHHOTO MOAYJs BKIIOYAET AKCIEPUMEHTAIbHOE
uccienoBaHne 0000marmero xapakrepa. Moayiab 3aBeplIaeTcsl MPOBEACHUEM
JTMArHOCTUYECKOM M OLIEHOYHOU PaboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHus.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pE3yIbTaTOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B

YacTHu:

* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:

e - NPOSABJICHHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
¢u3nvecKoil HayKu;

* - [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

e 2) rpa:kJIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

* - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JTOCTHKEHUI
buzuky;

* - OCO3HAaHHE BAKHOCTU MOPAIBHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTU
Y4EHOT0;

e 3)3CTETHYECKOr0 BOCIIMTAHMS:

* - BOCHpPUSTHE ICTETHUECKHUX KauyecTB (PU3MUECKON HaAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

e - OCO3HAHME LEHHOCTH (PU3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEMIIEH COCTABISAIOLIECH
KYJbTYPBHI,

e - pa3BUTHE Hay4YHOW JF0OOO3HATEIBHOCTH, MHTEpECa K HCCIEeI0BATEIbCKON
NEeSTENbHOCTH;

* 5) dopvmupoBaHusi  KYJbTYPbl 3I0POBbS W  3MOLMOHAJBHOIO
0J1aronoJIy4ns:

e - OCO3HaHME IIEHHOCTU Oe30macHoro oOpa3a XKU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH MpaBHJ O€30MACHOrO IOBEAEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM U TEIJIOBBIM 00OPYIOBAHHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - copMHpPOBAHHOCTh HaBBbIKAa pedeKCHM, TMPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa;

e 6) TPYA0BOI0 BOCTIUTAHUSA:

e - AKTUMBHOE YyyacTHE B pEHICHUWH NPAKTUYECKUX 3a71ad (B paMKax CEMbH,
o0pa3oBaTenpbHONl  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO ecChil, CBI3aHHBIX C (PUBUKOM;

e 7) 3K0JIOTM4€CKOr0 BOCIIUTAHMSL:

e - OpHUCHTAIIMSA Ha NMPUMEHEHHE (PU3MUYECKUX 3HAHWHN IS pPEIICHHS 3aj1ad B
obylacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUM VISl OKPYKAIOLIEH CPeIbl;

* - OCO3HAHUE TJO0AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJieM U MyTed X

peleHus;

e 8) ajanTanum K M3MEHSIIOIIUMCH YCJOBHSM CONMAJIbHON W NMPHUPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJECUCTBUU TPU BBHIMNOJHEHUH WCCIEIOBAHUN U
MPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

e - TIOBBIICHHE YPOBHS CBOCM KOMIIETEHTHOCTH 4Yepe3 MPaAKTUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (DOPMUPOBAHHUH HOBBIX 3HAHHI, B TOM YHCIIE (POPMYITHPOBATH
UJeH, MOHATHSA, TUTIOTE3bI O GU3HUECKUX 00BbEKTaX U SABJICHUSIX;

e - OCO3HaHHUE JePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH
(buzuKwy;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHS B NPHOOPETEHUH HOBBIX (HU3HUECKUX
3HaHUM;

e - CTpEMJICHHE aHAJU3UPOBAThH U BBISABIISITH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JICUCTBHA C YYETOM BIHMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesympraTte ocBoeHHS mporpamMmbl 10 (pH3UMKEe HA YPOBHE OCHOBHOT'O
oO1rero o6pazoBanusi y o0ydaronierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTesibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUSA

Bba3oBble JiornuecKue 1eCTBUSA:
e BBUBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HM3yYEeHUU (U3UUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kjacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIP30BATh  TIOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHWS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHIIBI (HU3MUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TErIoBOe IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Mepenada JaBJICHUS TBEPABIMUA TeEJIaMH, >XUAKOCTAMH U
razamy, arMocepHOe [aBJ€HWE, IUIaBaHUE Tell, MpPeBpaILECHUs
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4ucie (U3HUECKHE SBICHUS B MPHUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOU
MpUpOJE, NCUCTBUE CWIbl TPEHUS B MPUPOJAE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUUYECKYIO 3a]auy B yueOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢du3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWIa TPEHUs, JAaBieHHe (TBEPIOrO Tena, JKUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHW4YeCcKas paboTa, MOITHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTCHIMalIbHAs JHEPTUsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMHU BEIMYHMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIB3Ysl MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0OJoka),



«30JI0TO€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMAaTHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEUCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3UYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH IPOBEPSIEMOE
NpeanojaokeHne  (Tumoresy),  pasinyaTb U UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
(bu3IYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPsIEMbIEC
MPEANOI0KEeHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tena,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
APYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOrOo HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIENys MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cuja TPEHHUS CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIAsl CWJia, JeMcTByromas  Ha
HNOrpyKEHHOE B JKHMJIKOCTh Te€l0, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHusi (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YY€OHBIX 33JaHUl HAYYHO-MOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsijl, FIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN AIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEeHUE M CXKaTue, Teriornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAaYWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHUe),
AIEKTPU3AUS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4HcCie (U3HYECKUE SBJIECHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(u3nyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAeNbHAs TeIUIoTa IapooOpa3oBaHus, yJeJbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICI KCIOJBb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrM4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIEHWs 3aJadd, BbIOMpaThb 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble Al €€ pelIeHUs, NPOBOAUTH pPacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh NPU TOMOIIH
(U3NYECKUX METOJOB, HCIOIb3Ysl ONHMCAHUE HCCIIEJOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISIPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHWs MpPHU U3IYYEHUHM OT IBETa HU3Iydaromiei (MOrJIONIaromieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TOBEPXHOCTH, DJJEKTpHU3alns Tel W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHATHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBA DBJEKTPOJABUTATES IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEPSiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ ONBITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Apyrod C  MCHOJB30BaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJHM IIONEPEYHOrO
CEUEHMSI U YACJIBHOIO CONPOTHUBIICHHS BEUIECTBA MPOBOJIHMUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clenys MNpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUZAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMUYMH (yAeJabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATh 3HAYCHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe € J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OmucaHusi (B TOM 4HCIE:
CUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIEpMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENlb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUYECKUX
Lenel ¢ MOoCIeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJoBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOMN
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSA M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMK (PUINYECKOTO COAECpN aHUS B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM H IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH HMH(DOpMaALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTEepHET, BiIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCI€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIOJb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJl B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJICUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOrO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUs U TMOTJOIIEHUs, albda, OeTa- U raMmma-u3aydeHus,
W30TOIIBL, SIAEPHAS] SDHEPIETHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBM)KEHME (3aTyXarwollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4YEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHET COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYECKOe NEHWCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTIC€HOBCKOIO M3JIyYEHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, [JEUCTBUE PAJAMOAKTUBHBIX U3JIYYEHUNH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nueckue BEIUYUHBI (CpENHSsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, NEepeMeIleHUue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DHEprus Tea,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CKATOU
NPYKWHBI, KHUHETHYECKas SHEprus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPEeibl), IPU ONMHUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3HUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSl MMITYJIbCA, 3aKOHBl OTPA)XKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOICTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IIaroB C OMOpoM Ha 2-3 M3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIAEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPsIKa
NPOBEJCHUS  UCCIEJOBAHUSA, JE€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KOJeOaHUM NpyKMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIIMHEHOE PacCIpPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparolei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAaYeHHEe HU3MepAeMOl BeIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);

MPOBOJUTh MCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HadyallbHOM CKOpPOCTH, Mepuoja
Kose0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrja MpejoMJIeHUs OT yria



NaJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M IpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHuM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONnTHYECKas CWia coOuparonieil JIMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYys NMPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHYHBIH HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HX OMUCaHUA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBIEHUH M  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
Ipy pEeHieHUH Y4YeOHO-TIPAKTUYECKUX 3aJad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l oOecTieueHus: 0€30MacHOCTH MPU OOpAIlIeHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, camocTOsSTENBHO (POPMYIIHPYs OMCKOBBINA 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJIaHU HAY4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypesl cety MIHTEepHET, BiiafeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIauTOPHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
Ne HanMeHoBaHMe pa3e/ioB U TeM DJIeKTPOHHBIe (HH(POBHIE)
KonTpobHbI IIpakTnyeckue
n/n NporpamMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
e padoThbI padoThbI
Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPY/KAKIIEro MUpa
1.1 ®du3mka - HayKa o IpUpoJIe 2 https://m.edso0.ru/Z1V7L302N
1.2 DOU3NYECKUE BEITUINHBI 2 1 https://m.edsoo.ru/K5SVOT6K4K
1.3 EcrecTBeHHOHAy4HBIN METO/ IO3HAHUS 2 1 https://m.edsoo.ru/UOY 1E8T7R
Hroro no pazneny 6
Pa3nean 2. [lepBoHavaibHbIe CBeJAeHUS 0 CTPOCHHH BelleCTBa
2.1 CrtpoeHue BelecTBa 1 https://m.edsoo0.rt/W1D9YOC7F
BIDKCHHE U B3aUMOJICHCTBUE YaCTH
22 A A B 2 1 https://m.edsoo.r/A9I9PSS6R
BELIECTBa
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/Q6E9JOE6G
Hroro no pazgeny 5
Pasnen 3. /IBu:xeHne U B3anMoeiiCTBHE TeJl
3.1 MexaHuueckoe OBUKEHUE https://m.edsoo.ru/S8Y6F5F71
3.2 WNuepuus, Mmacca, IIOTHOCTD 4 https://m.edsoo.ru/C318B7U3M
33 Cuna. Bune! cuin 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pasgeny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 JaBnenue. llepenaya naBineHus TBEPABIMA 3 https://m.edsoo.ru/X9P8I2M7R




TCI1aMHU, ) KUAKOCTAMU U ra3aMu

4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/Z9F3WOR9Z
4.3 AtmocdepHoe naBiaeHue 6 https://m.edsoo.ru/Q8S1E3W1Q
4.4 HGHCTBITI,G FRHAROCTH 1 rasa fa 7 3 https://m.edsoo0.rt/XIN1QITIK
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 21
Pa3zgea 5. Pabora u MOIIIHOCTB. JHEPrUust
5.1 Paborta 1 MOIITHOCTD 1 https://m.edsoo.ru/Q5A4L.8M8W
5.2 [IpocTeie MexaHU3MBbI 1 https://m.edsoo.ru/P3IH8TOGSW
53 Mexanuueckas JHEPTUst 4 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazgeny 12
PesepBHOE Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 63 12

[TPOI'PAMME




8 KUIACC

KoauvecTBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM JuexkTpoHHbIe (HUGpoBbIEL)
Ne i/ Kontpoabnble | IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Pa3gen 1. TerioBble IBJICHUS
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2VIR
1.2 TemioBbIe MpOLIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DIIeKTpUYECKHE 3apsiibl. 3apsyKEHHb
2.1 P P UH P e 7 1 https://m.edsoo.ru/B7YSRIASA
TeJa U UX B3aUMOJEICTBUE
2.2 IToCTOSIHHBIN PIEKTPUIECKUN TOK 20 2 7 https://m.edsoo0.ru/OSS3Y2NOJ
2.3 MarnuTHbl€ SIBICHUS 6 1.5 https://m.eds00.ru/V2V6P6T3S
24 DNEeKTpOMarHuTHas HHAYKIHS https://m.edsoo.ru/V7C3B4PSF
Hroro no pazneny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B71
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOI'PAMME




9 KUIIACC

HanmeHoBaHMe pa3ieioB U TeM

Koan4yecTBo 4acoB

DJIeKTPOHHBIe (LM (pPOBbIE)

Ne i/ Kontpoabnbl | IlpakTuueckue
NMpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
e padoThbI padoThbI
Pa3zgen 1. Mexannueckue siBJICHHUSA
MexaHnyeckoe IBUKEHHE U CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/T8LSV2H4Q
OTHCaHUs
1.2 B3auMmonelicTBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHbBI COXpaHEHUs 10 3 https://m.edso0.rw/TOI6K2G3M
Uroro no pazneny 40
Pa3zgen 2. MexanndyecKue KoJ1e0aHUA U BOJHEBI
2.1 MexaHnnyeckue KoyieOaHus 7 3 https://m.edsoo.ru/R9I4YOM6Z
2.2 MexaHnuyeckue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/I9KSUINEM
Hroro no pazneny 15
Pa3nes 3. DjieKTPOMArHUTHOE 10J1€ ¥ 3J1eKTPOMATHUTHbIE BOJIHBI
DeKTpOMarHuTHoE MoJje u
3.1 P 6 2 https://m.edsoo.ru/E309B1Z2L
ANEKTPOMArHUTHBIEC BOJIHBI
Hroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3BI U ONTUYECKUE NPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxenue 6e10ro cBera B CIEKTP 2 https://m.edso0o.ru/Z9X0C2NOL
Hroro no pazgeny 15




Pa3zgen 5. KBaHTOBLIE SIBJICHUSA

5.1 Hcnyckanne u norionieHrue cBeTa arToMoOM 1 https://m.edsoo.ru/R6V4J7VES
5.2 Crtpoenue aTOMHOTO sipa 1 https://m.edsoo.ru/L3EOT6R2Q
53 S nepHblie peakuuu 1 https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pasnen 6. [loBTOpHTEIbHO-0000111AK0INI MOYJIb
I1 600
6.1 OBTOPCHTE 1 ODODINCHHE conepanit 9 2 https://m.edso0.ru/O7S0Z6M31
Kypca ¢usuku 3a 7-9 knace
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTposbHbI

Bcero
e padoThbI

IIpakTn4yeckue
padoThbI

Jlara
U3Y4YeHH
|

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PECYPChI

®dusnka — HayKa O IPUPOJIE.
SBnenus npupoasl. Pusnueckue
SIBIICHUS

https://m.eds00.ru/DOC8D7TOT

MeXaHI/I‘leCKI/Ie, TCIIIOBBIC,
QJICKTPUYCCKUC, MATHUTHEIC,
CBCTOBLIC, 3BYKOBBIC SIBJICHUS

https://m.edsoo.ru/D403V3C4E

du3nyeckre BEINIUHEI U UX
HU3MCPCHUC

https://m.edsoo.ru/ASL5F2X3M

VYpoxk-uccinenopanue "N3mepenue
TEeMIEepaTyphl IPU TOMOILU
AKHUJIKOCTHOTO TEPMOMETpaA U
JaT4YnKa TeMIepaTypbl”

https://m.edsoo0.ru/X5Y7T7W7L

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKU U3Yy4aroT
npupony. EcrecTBeHHOHay4HbIN
MeToJ mo3Hanus. Onrcanue
(u3nyecKuX SIBICHUN C
HOMOIILIO MOJIETIEN

https://m.edso0.ru/S4G5Z7W4R

Ypok-uccrnenosanue "IIposepka
THIIOTE3hI: JAILHOCTH MOIETa
apuKa, MymeHHOTO
TOPU30HTAILHO, TEM OOJIbIIIE,

https://m.edsoo.ru/G5G3K2T6F




4yeM OOJIbIIe BhICOTA IycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEIeCTBa

https://m.edsoo.ru/WOU7W3IM3Y

JIBr>KeHME 4acTHUIl BEIIECTBA

https://m.edsoo.rw/F6Y6C1WOU

Ypok-uccinenoBanue «OnbITH O
HaOII0ICHUIO TETIOBOTO
pacUIUpPEHHS Ta30B»

https://m.edsoo.ru/E5SM4S0P31

10

Ar PEraTHbIC COCTOAHUSA BCIICCTBA

https://m.edsoo.ru/J7M9P7C5R

11

B3anmocBs3b MeX 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcobeHHOCTH
arperaTHhIX COCTOSTHHI BOJIBI

https://m.edsoo.ru/W5H7U3F9Q

12

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
NBIDKEHHE

https://m.edsoo.ru/R7J0L1Y2Z

13

Ckopoctb. Ennnuiiel ckopoctu

https://m.edsoo.ru/R4J1R8COD

14

Pacuer nytu u BpemeHu
JIBYDKEHUS

https://m.eds00.1u/NOZ2K8U7M

15

WNuepuus. 3akoH UHEPIUH.
BzaumonelictBue TeiI Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBMOKCHUS TET

https://m.edsoo.ru/A31.5S31.4X

16

IImotHOCTE BemecTBa. Pacuer
Macchl ¥ 00beMa Telia 1o ero
IUIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




JlaGopaTopHas pabora

17 «Onpenenenue mIoTHOCTH https://m.edsoo.ru/S7G8LEPOD
TBEP/IOTO TeNay

18 Petmerie a4 110 TCMO https://m.edsoo.ru/M310LOMAV
"[lmoTHOCTH BemiecTBa"
Cuna xak xapakTepucTuKa

19 B3anMoieicTBus el Cumia https://m.edsoo.ru/J7TIMOS8L
ynpyroctu. 3akoH ['yka
JlaGoparopHas paboTa
«HM3ydenne 3aBUCUMOCTH

20 pactsokenus (aedopmarym) https://m.edso0.ru/U8G2K4X2X
MIPYXKUHBI OT MPHIIOKEHHOM
CHJIBI»
SIBnenue Tarorenus. Cuna

21 https://m.edsoo0.ru/VIK3R1J4C
TSOKECTH
CBsi3b MEX]ly CHIION TSKECTH U

22 Maccoi tena. Bec Tena. Pemenne https://m.edsoo.ru/L416S5C6B
3aga4 no teme "Cuna tsokecT"
Cwuiia TSHKeCTH Ha APYTUX

23 mianerax. Guznyeckue https://m.edsoo.ru/J3P1JOR6G
XapaKTePUCTHUKH TIIAHET

24 Nsmepenue cuit. JlunamomeTp https://m.edsoo.ru/H6B5Z7S7H

25 Bec Tena. HeBecomocTh https://m.edsoo0.ru/T1A7GITOW
CrnosxeHue 1ByX cui,

26 HaIIPaBJICHHBIX 110 OJJHON https://m.edsoo0.ru/M7B5G5Q1S
npsMoH. PaBHOAEHCTBYIOIAs CUIT

27 Pemetirte saxa 1o Teme https://m.edsoo.r/SISOA2GSG

"PaBHOelicTBYIOIIAS CHIT"




28

TpeHue CKONbXKEHUS U TPEHHE
nokosi. Tpenue B npupone u
TEXHUKE

https://m.eds00.ru/Y5Z2X9T0D

29

JlabopaTopHas pabota
((H?.y‘IeHI/IC 3aBUCUMOCTHU CHUJIbI
TPEHUS CKOJIBKEHUS OT CUJIbI
JIaBJICHUS U XapakTepa
COTIPUKACAIOLTUXCS
MMOBEPXHOCTEI

https://m.edsoo0.ru/S405T2N21

30

Pemenue 3amau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CHITBI

https://m.eds00.ru/S8X3Z8EEN

31

Pemenue 3anau o remam: «Bec
tenay, «I'papudeckoe
n3o0paxkeHue cny, «CUiby,
«PaBHOACHCTBYIOIIAs CUID)

https://m.eds00.r/K9T0Z801J

32

KonTponbHas pabota mo Temam:
«MexaHndueckoe IBIKEHHUCY,
«Macca, IIIOTHOCTBY, «Bec
tenay, «I'paduueckoe
n3o0paxkeHue cmny, «Cuibh»

https://m.edsoo.ru/U4Y0Y4M9Z

33

Hasnenue. CriocoObl
YMCHBIICHUS U YBCINYCHUSA
JTaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBiieHue ra3a. 3aBUCUMOCTD
IaBJIEHM Ta3a OT 00bEMa,
TEMIEPaTypPhl

https://m.edsoo.ru/J5Q5Q3A7S

35

[Tepenava naBneHus TBEPALIMHU
TeJIaMU, JKUIKOCTIMH U Ta3aMH.

https://m.eds00.ru/S8M4I516V




3akoH Ilackansa

,Z[aBJ'IeHI/Ie B XXUJKOCTH H Ta3c,

36 BBI3BAHHOE JEHCTBUEM CHIIBI https://m.eds00.ru/P9T7U9I0W
TSKECTU
Pemmenue 3agad mo reme

37 «JlaBjieHHE B )KUJIKOCTH U Ta3e. https://m.edsoo.ru/P37Z4T7X2H
3akon [Tackams»y

38 Coobmaromuecst cocyabl https:/m.edsoo.ru/D1L8K5ZI1E

39 I'mppasinyeckuii npece https://m.edsoo.ru/Q8I3FIN2H
Manowmertpsl. [HopmraeBoit

40 p . p https://m.edsoo.ru/Y2F9W6N6E
JKMIKOCTHBIN HACOC
Atmocdepa 3emun. [puanner
CyIIECTBOBAHUS BO3IYIIHOMN

41 000JI0YKH 3eMIIH. 3aBUCUMOCTD https://m.edsoo.ru/T5X4E4R9R
aTMOC(EpHOTO JTaBJICHHS OT
BBICOTBI HaJ YPOBHEM MOPSI
Bec Bo3ayxa. AtmocdepHoe

42 Y (bep hitps:/m.eds00.r/V6J0GI DOV
JTaBJICHUE
N3mepenne atMmochepHOro

43 p bep https://m.edsoo0.ru/G3J5F2U1A
nasienus. OneiT Toppuuernnu
3aBUCHMOCTH aTMOC(EPHOTO

44 JaBJIEHUS OT BBEICOTHI HAll https://m.edsoo0.ru/A3S9J5MOP
YpOBHEM MOPS
bapomeTtp-anepou.

45 ATMoOcdepHOe 1aBIeHHe Ha https://m.edsoo.ru/W502H6F5V
pa3IMYHBIX BBICOTAX
Pemenue 3agad mo reme

46 a https://m.edsoo.ru/HSHOV1T3P

"At™MmocdepHoe naBieHue"




47

JleiicTBHE KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJO.
ApxuMmesioBa cuia

https://m.edsoo.ru/E2P8Y 7147

48

JlabopaTopHas pabota
«OmnpeneneHue BHITAIKABAIOIICH
CHUJIbI, IEVUCTBYIOIICH Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTBY

https://m.eds00.ru/X6V4Q6P8Z

49

JlabopaTopHas paboTa 1o Teme
«Uccnenosanue 3aBUCUMOCTHU
BEca TeJia B BoJie OT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
TEIa»

https://m.eds00.ru/S210KONSP

50

IInaBanue Temn

https://m.eds00.ru/P2K8C006X

51

JlaGopatopHas pabota
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHUPOBAHUE JIOJKU U
OIpeIeIIeHUE €€
Ipy30N0AbEMHOCTH "

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenne 3aga4 mo Temam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUIKOCTEU U
ra3oBy

https://m.edsoo.ru/A9D2Q8A3H

53

Mexanuyeckasi paborta

https://m.edsoo.ru/C2M3D5Y4L

54

MomnrocTs. ETUHUIEI MOIITHOCTH

https://m.edsoo.ru/H8YIKOX2T

55

Ypok-uccnenoranue "Pacuér
MOUTHOCTH, Pa3BUBAEMOM IpH
noabEMe Mo jectHuie"

https://m.edsoo.ru/T7G0J7WS5I




56

IIpocThie MexaHu3MBbl. Phiuar.
PaBHOBecue cui Ha peiyare

https://m.edsoo.ru/B3U9TEM3K

57

KonTponbhas pabota no teme
«/laBnenue TBepAbIX TEN,
KHUJKOCTEH U ra3zoB» /
Bceepoccuiickas npoepoyHas
paborta

https://m.eds00.rut/ROTOHON1C

58

PesepsHblit ypok. Pabora ¢
TeKCcTaMu 1o TeMe «/JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3zoB» / Becepoccuiickas
IpoBepoyHas paborta

https://m.edsoo.rw/WI1TOB1B8U

59

Poruaru B TexHuke, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue yciioBHi
PaBHOBECHS pbIUara

0.5

https://m.edsoo.ru/RSK100HIK

60

Pemmenue 3agay mo reme
«YC0BUs paBHOBECHSI pblUaray

https://m.edsoo.ru/L5G5Q2K 80

61

Koaddunment nonesnoro
JEHCTBUS MEXaHU3Ma.
JlaGopatopHas pabota
«M3mepenue KIIJ[ HakIOHHON
TUIOCKOCTH

0.5

https://m.edsoo.ru/J4K776J21

62

Pemenune 3agau mo teme "Padora,
motrHocTh, KITJT"

https://m.eds00.ru/Z8Y8DOL2Y

63

Mexanuueckas OHCPI'HU:.
Kunernueckas u IIOTCHIMAJIbHAsL
OHEPIrusa

https://m.eds00.ru/P4V40409T




64

3aKOH COXpaHEeHHUS
MEXaHUYECKOW SHEPTUU

https://m.edsoo.ru/LON7TOD9C

65

YPOK-3KCIIEPUMEHT 1O TEME
"IKCepUMEHTATIBHOE
oTpeieJICHUE U3MECHECHHS
KUHETHYECKON M TTOTCHIIHAILHOM
SHEPTHH MPHU CKATHIBAHUH TEJIa
110 HAKJIOHHOM MIOCKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPT U

https://m.eds00.1u/P277P4G4N

67

PesepBHrIit ypok. PaGora ¢
TEKCTaMU TI0 TEME
"MexaHuueckoe JABHKeHHE"

https://m.edsoo.ru/J4Y7W4R4Z

68

PesepBHylit ypok. Pabota ¢
TekcTamu 1o Teme "Pabora.
MoutHocTs. DHeprus"”

https://m.edsoo0.ru/A5722G6YIM

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThbI

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU

1 YIP 1 https://m.edsoo.ru/I1L6WSX0Z
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Monenu TBEpIOTO, KUJIKOTO U

3 ra3000pa3HOTro COCTOSTHUI 1 https://m.edsoo.ru/N9T7D1S1F
BEIIIECTBA
OOBbsicHEeHHE CBOMCTB TBEPIOTO,
XKHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHUI BEIIECTBA HA OCHOBE 1 https://m.edsoo.rw/L6X9P7X3M
MOJI0KEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
Kpucrammueckue u amopubie

5 P pd 1 https://m.edsoo.rt/H6W2Q8V5SD
Tena
CmauuBaHME U KallWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/M20O9B3RI1L
[ToBepxHOCTHOE HATSIKEHUE

7 TennoBoe pacIMpeHne U CKATUE 1 https://m.edsoo0.ru/J7TITSC3B
Temneparypa. CBs3b

8 TeMIepaTypbl CO CKOPOCThIO 1 https://m.edsoo.ru/C9PAB3B3E
TEIJIOBOTO ABUKEHUS YaCTHI]

9 Baytpennsisa sueprusi. CriocoObl 1 https://m.edsoo.ru/F1S701S9X




M3MEHEHUs! BHyTpEHHEH dHeprun

10

Bupael rerionepenaun

https://m.eds00.rui/R8O0E4G2]

11

VYpoxk-koH(pepeHus
"IIpakTHUecKOe UCIOIb30BAaHUE
TETUTOBBIX CBOMCTB BEIIECTB H
MaTEpUajoB B LIEAX
sHeprocoepexeHus"

https://m.edso0o0.ru/ROD8O9VOQ

12

KomunuectBo TermioTel. Y aenbHas
TETUIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEIUIOBOTO OaaHca.
Terioo0MeH U TEIIOBOE
paBHOBECHE

https://m.edsoo0.ru/E7TRIC6G1Q

14

JlabopaTopHnas pabota
"UccnenoBanue ABJICHUA
TeIJI000MeHa MPH CMEIIMBAHUT
XOJIOZIHOM U ropsiueil Boab!"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xonmmuecTBa TEIUIOTHI,
HE0OXO0IUMOTO JJIsl HArpeBaHUS
TeNa U BBIACTSIEMOTO UM IIPU
OXJIAKICHUH

https://m.edsoo.ru/X8H6J1WOY

16

JlaboparopHast paboTa
"Onpenenenne yaenbHOU
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus ToIMBa. Y IeinbHas
TEIJIOTa CTOPAHMSI

https://m.edsoo.ru/M8MSZ4K 6B

18

IInaBnenue u oTBEpAEBaHKE
KPUCTAJUIMYECKUX TeJl. Y IeTbHast
TEIUIOTA IJIABJICHMUS

https://m.edsoo.ru/D3W3A4Q21




19

JlaGopaTtopHnas pabota
"Onpenenenne yaenbHOU
TEIUIOTHI IIJIaBJIeHUs apaa"

https://m.edsoo.ru/GE8POHOX5B

20

[TapooGpa3zoBanue u
KoHeHcauus. Mcnapenue

https://m.eds00.1u/V4Y0X8O3H

21

Kunienne. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJICHCAIIUU. 3aBHCUMOCTh
TEeMITepaTypbl KUIICHHSI OT
aTMOC(EPHOTO J1aBJICHUS

https://m.edsoo0.ru/I6M5SB7X7T

22

Brnaxxnocts Bo3ayxa.
JlaboparopHast paboTa
"OnpeneneHre OTHOCUTEIBHOM
BJIQXKHOCTH Bo3ayxa"

https://m.edso0o.ru/NOG6HEC2D

23

Pemenue 3anau Ha onpeneneHue
BJI&JXHOCTH BO31yXa

https://m.edsoo.ru/D0J8G4K8H

24

[TpuHIMITBI paOOTHI TETIOBBIX
nsurareneil. [laposas TypOuHa.
JlBurarenb BHYTPEHHETO
cropaHust

https://m.edsoo.ru/J7B1B5ESE

25

KIIJI TenoBoro gBurares.
TemnoBele IBUTATEIN U 3aIIATA
OKpYKaroIien cpeibl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHECHHUs U
IIPEBPALLCHNS YJHEPTUU B
TEIJIOBBIX ITpoLieccax

https://m.edso0.rw/ION7C7D71

27

[ToaroroBka Kk KOHTPOJIBHOM
pabote o Teme "TermioBsie

https://m.edsoo.ru/F2Z3K2F2D




sBiIeHMS. VI3MEeHeHHe arperaTHbIX
COCTOSIHUH BemecTna'

Konrponbnas padora mo reme
"TermnoBele aBiaeuusa. UsMenenne

28 . https://m.edsoo.ru/EQI6W3U2P
arperaTHbIX COCTOSIHUM
BelrecTna"
OnexTtpusanus tein. /[Ba poga

29 prsatl Hsa pon https://m.edsoo0.rw/U7VITOV7Z
ANEKTPUUECKUX 3aPsI0B
Ypok-uccie1oBaHue

30 "DnexkTpu3anus TeJl UHAYKINUEH U https:/m.edso0.rw/LIVOYENIC
IIPU COIPUKOCHOBEHHUH"
B3anmoneiicTBre 3apsyKeHHBIX

31 https://m.edsoo.ru/H2R1J1U60
ten. 3akoH Kynona
DNeKTpUYEeCcKoe MoJIe.
HanpsikeHHOCTD 31eKTpUYEeCcKOro

32 https://m.eds00.ru/Z5Q3S3U0K
nosist. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX TOJIeH
Hocurenn anexrpuyecknx

33 3apsiA0B. DJIEMEHTApHBIN 3apsi/l. https://m.edso0.ru/X6 W509K0K
Crpoenue atoma
[IpoBOIHUKY U AUATEKTPUKH.

34 3aKOH COXpaHEHHUs https://m.edsoo.ru/J1F4R7N4F
ANEKTPUUECKOTO 3apsiaa
Pemenue 3amau Ha npuMeHeHHE

35 R A p https://m.edsoo.ru/I408N8X00
CBOMCTB AJICKTPUUECKHUX 3apPsII0B
DNEKTPUUYECKUHN TOK, YCIOBUS €r0

36 cyuiectBoBaHus. McTouHuku https://m.eds00.ru/O7T7Y419]

QJICKTPHUYICCKOT'O TOKaA




37

JIeMCTBUS SIEKTPUUECKOrO TOKa

https://m.edsoo.ru/N6K2P6Q3U

38

Ypoxk-uccienosanue "Jleiicteue
ANEKTPUUECKOTO TOJIS Ha
MPOBOJHUKH U AUAJIEKTPUKH"

https://m.edsoo0.rw/T1K3V1X2Y

39

DNEeKTpUYECKU TOK B METaJIIaxX,
KUJKOCTSIX U ra3ax

https://m.edso0o0.ru/N4C3B6K8W

40

DnexTpuyecKas Lenb U e€
COCTaBHbIE YaCTH

https://m.edsoo.ru/PSG1AOWSN

41

Cuna Toka. JlJaboparopHast pabota
"M3Mepenne u peryaupoBaHue
CUJIbI TOKA"

0.5

https://m.edsoo.ru/W5X578P9K

42

DJeKTpUYECKOe HaIPsHKEHHUE.
BoasT™metp. JIabopaTopHas
pabota "HU3mepenue u
peryJMpoBaHue HanpsHKeHus"

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBiIeHHE TPOBOAHUKA.
VY nenpHOE CONPOTHBIICHNE
BEIIIECTBA

https://m.edsoo.ru/E3Z8S7Q27

44

JlaboparopHast paboTa
"3aBHCHMOCTB IEKTPUIECKOTO
COIIPOTHBIICHHS TPOBOTHUKA OT
€ro JJIUHBI, TUIOIIA U
MOTIEPEYHOTO CEUSHHS U
Marepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBHCHUMOCTh CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist
y4JacTKa Ieru

https://m.eds00.ru/D8J5G7Q5S

46

JlaboparopHast paboTa

https://m.edsoo.ru/R7A5GOI8N




"HccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa M HaNpsDKEHUS Ha
pesucrope"

HOCJ’IGI{OB&TCJ’IBHOG u

47 MapajyieIbHOE COCUHEHUS https://m.edsoo.ru/A7Q8Y5P7B
MIPOBOJAHHUKOB
JlabopaTtopHnas pabota "IIpoBepka

48 TPABHIIA CITORCHIA HATIPIRCHHHI https://m.edsoo.ru/M1C7Z7D9S
IIPU MOCIIE0BATEIHLHOM
COCIMHEHHH JIBYX PE3UCTOPOB"
JlaboparopHas padota "IIpoBepka

49 TpABHIA JUIA CHUIBI TOKa P https://m.edsoo.ru/D3J6REN6E
napajuieJIbHOM COECIUHEHUU
pe3uctopon”
Pemenne 3aau Ha npuMeHEHUE

50 3akoHa OMma JJi pa3IuyHoOro https://m.edsoo0.ru/A7SOW2R1W
CO€IMHEHUSI TIPOBOIHUKOB
PaGora u momurHOCTH

51 ANEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/E4A27Z3D7T
Jxoynsa-Jlenna
JlaGoparopHas pabota

52 "Onpenenenue paboThl U https://m.edsoo.ri/E2P6V8C3Q
MOIIHOCTHU 3JEKTPUUYECKOTO TOKa"

53 DJIEKTPUYECKHE LIETTH U https://m.edsoo.ru/R7F2VIBS5T

MOTPEOUTENH DIIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe




3aMBIKaHHUC

54

IlocTosTHHBIC MAarHUTHI, HX
B3aMMO/JIENCTBUE

https://m.eds00.1u/Z0CICI1MS8S

55

VYpok-uccnenosanue "M3yuenue
TOJIEH TTIOCTOSSHHBIX MArHUTOB"

https://m.edsoo.rw/I1K1R5T7B

56

MaruauTtHoe 1ose. MarautHoe
noJie 3eMJIA U €r0 3HAYCHUE IS
’KU3HHU Ha 3eMiie

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "DIIeKTpUUIECKHe
3apAbl. 3apsHKEeHHBIE Tea U UX
B3anMoiericTBUd. IlocTOIHHBIN
ANIEKTpUYECKUI TOK"

https://m.edsoo.ru/L5D2E0L40

58

KonTponbhas pabota mo Teme
"DnexkTpuyuecKue 3apsbl.
3apsKEHHBIE TENla U UX
B3auMoaencTBus. I10CTOSIHHBIH
ANIeKTpUYecKHii Tok" /
Bceepoccuiickas nposepoyHas
pabota

https://m.edsoo0.ru/G7X7C706X

59

PesepBHblit ypok. Pabora c
TeKcTamu 1o TeMe "I1ocTosHHbIN
3NIeKTpUYecKuii Tok" /
Bcepoccniickas mpoBepodHas
pabota

https://m.edsoo.ru/F5D8DITEN

60

OnbIT Opcrena. MarHuTHoeE 1oJsie
ANEKTPUYECKOTO ToOKa MarauTHoe
MoJie KaTyIIKU ¢ TOKOM

https://m.edsoo.ru/T9L1S9K0Q




61

[IpumeHeHre IJEKTPOMAarHuTOB B
texHuke. JJabopaTropnas pabota
"N3yueHne neicTBUs MarHUTHOTO
T10JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINEDOL

62

DeKTpoABUTaTeNb IOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPOWUCTBAX U Ha
TpaHcnopre. JlaboparopHast
pabota "KonctpyupoBanue u
u3yuyeHue padoThl
aneKTpoBUraTens"”

https://m.edsoo.ru/J1V7A7C21

63

OnbiTel @apazes. 3aKoH
AIIEKTPOMArHUTHON WHIYKITHH.
[IpaBuno Jlenna

https://m.edsoo.ru/ESLEMOH4W

64

Onekrporeneparop. CriocoOs
MIOJTyYEHUS AJIEKTPUUIECKON
SHEPruu. DIIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU

https://m.edsoo.ru/FESH8WIRSI

65

IToaroToBka K KOHTPOJIBHOMN
pabote 1o Teme "DIeKTpUIeCcKue
Y MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/GI1L31.2X7L

66

Konrponbnas padora mo reme
"DNeKTpUUeCKrEe U MarHUTHbBIE
SIBJIICHUS"

https://m.edsoo0.ru/Y2X8R3FON

67

PesepBHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
sBieHus"

https://m.edsoo.ru/J1J3F9B6T




PesepBHbIii ypok. Pabora ¢

68 TEKCTaMU I10 TeMe "MarauTHele 1 https://m.edsoo.ru/P912D8KOW
sBieHus"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOT'PAMME




9 KJIACC

KoanuyecTBO 4acoB JlaTa
Ne DJIeKTPOHHBIE HH(POBbIE
Tema ypoka KoHnTpo/bHbI IIpakTH4eckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
e padoThI padoThI A

Mexannueckoe IBUKEHHE.

1 g 1 https://m.edsoo0.1u/F4AG6CIM7F
MarepuanbHas TOuKa
Cucrema orcuera.

2 OTHOCHUTENIFHOCTh MEXaHHUYECKOT'O 1 https://m.eds00.ru/N5SCIF5F5F
JBIDKEHUS
PaBHOMEpHOE IIpSIMOJIMHEITHOE

3 p P 1 https://m.edsoo.ru/Y4X4HTIN6C
IBIKEHHUE
HepaBroMepHOE npsMOIIMHENHOE

4 newkenue. Cpenusis u 1 https://m.edsoo.ru/V9U7B4D1Z
MTHOBEHHAasi CKOPOCTh
[IpssMonuHeitHOe

5 PaBHOYCKOPEHHOE JBHKCHUE. 1 https://m.edsoo.ru/JOP612ROH
VYckopeHue
CKopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO IBUKCHUSL. 1 https://m.edsoo.ru/MOE114S5N
I'padux ckopocTtu
JlaGopaTopHas pabora
"OnpeneiieHue yCKOpEeHHUs Tejia

7 e yerop 1 1 https://m.eds00.ru/O0P8S4C1J
MIPY paBHOYCKOPEHHOM JIBH)KCHHH
10 HAKJIOHHOM MJIOCKOCTH"
CBobOoauoe nagenne ten. OnbITh

8 A a 1 https://m.eds00.ru/J9Y372J1G
lamunes

9 PaBHOMEpHOE BM>KEHUE 10 1 https://m.edsoo.ru/R8K1U9IL4L




okpyxHocTH. [lepuon u yactora
obparmenus. JInHeiHas u yrioBas

CKOPOCTH

10 HermpoctpenirensHoe https://m.edso0.r/ASO9K INOU
YCKOpEHHE
I1 7 H .B

11 CPEBII SAKOM HPIOTOMA. BERTOP https://m.edsoo.rw/H6G2I7NAR
CHITBI
Bropoii 3akoH HeroToHa.

12 . https://m.edsoo.ru/F8STNI1TS5N
PaBHOpelCTBYIOIIAs CHTa
T i H :

13 PETHI SAROH HBIOTOHA https://m.edsoo.ru/SSW4B2VOR
Cynepno3unus cui
P

14 CHICHHC SaNa Ha [PHMCHCHIC httDs://m.edsoo.ru/X4E7S7E6C
3aKk0HOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
P C

16 CHICHHE SAIAT HO TeME «HTa https://m.edsoo.ru/NINSUOH10
YIPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHue KECTKOCTH https://m.eds00.ru/JOR6G3A10
Py KUHBD)

18 Cuna tpenus https://m.edsoo.ru/X7J9P9S8E
P C

19 CUICHHE 3a/a% 1O TeMe «ua httDSC//m.CdSOO.I'U/Z7K604V2V
TPECHUSDY
JlabopaTopHas pabota

20 "Onpenenenue kodppuueHTa https://m.edsoo.rw/U5B6R1V0Z
TPEHUS CKOJIbKEHUS"

21 Pemienue 3amau o reme "3akoHbI https://m.edsoo.ru/B6USWIASZ

Hprotona. Cuita ynpyroctu. Cuia




TpeHust"

22

Cuia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
Yckopenue cBOOOTHOTO TaIeHUS

https://m.edsoo.ru/DIE4E9I27Z

23

VYpok-koHnpepenuus "JIBumxeHne
TEJI BOKPYT I'PaBUTAL{MOHHOTO
neHtpa (CosHeyHast cucrema).
lNanaktuku”

https://m.edsoo.ru/T414P7P8W

24

Perrennie 3agau o reme "Cuia
TSKECTU Y 3aKOH BCEMUPHOTO
Taroreuus"

https://m.edsoo.ru/Z7P614D6B

25

[lepBas kocMHuYecKast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edso00.ru/Q3T3V3Z0Y

26

PaBHoBecue Ma.TepI/IaJ'I]E>HOI/Iw TOYKH.

AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPETUIEHHONW OCBhIO BPAIICHHUS.
MowmenT cunsl. LlenTp TskecTr

https://m.edsoo.ru/P1A7D407W

27

PaBHoBecue MaTepI/IaJ'IBHOﬁ TOYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHONW OCBhIO BPAIICHUS.
MowmenT cunsl. LienTp TskecTn

https://m.edsoo.ru/HOYW1S5W8&T

28

Pemenue 3agaud mo reme "MoMeEHT
cuisl. LleHTp TsKRECTH"

https://m.edsoo.ru/B8T6J2J6K

29

OJITOTOBKAa K KOHTPOJILHOM

IT

pabore o Teme "MexaHu4deckoe
nBrkenue. Bzanmoneiicteue ten"

https://m.edsoo.ru/I5X6B0OB11




Kontponbhas pabota no teme

30 "MexaHN4eCcKoe IBUKEHUE. https://m.edsoo.ru/W1V8P6V3B
BzaunmogeiictBue Ten"
Nmnynbce Tena. UMmynbe CUbl.
3aK0H COXpaHEHUS UMITYJILCA.

31 p y https://m.edsoo.ru/D5U2T9J5B
Yrpyroe u Heynpyroe
B3aUMOJICHCTBUE
Pemrenue 3amau no treme "3akoH

32 A " https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUs UMITYJIbCa
Ypok-koHpepenus "PeakTuBHOE

33 | https://m.edsoo.ru/N2S4U5J8T
JBIKEHUE B MPUPOJIE U TEXHUKE
Mexanunueckas padbora u

34 p https://m.eds00.ru/S3V3B4VIT
MOIIHOCTb
PaGota cunel TsSKECTH, CHJIBI

35 ’ https://m.edsoo.ru/N6N9E3J4U
YIOPYTOCTH M CUJIBI TPEHUS
JlabopaTtopHas pabota
«Omnpenenenue pabOTHI CHITBI

36 TPEHUS IIPU PAaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2
NBUKEHHUU TeJIa 110
TOPU30HTAIILHON TTIOBEPXHOCTHY
CBs13b dHE a0oThI.

37 BASH FHCEPTHH I pabOTRI https://m.edsoo.ru/C2V7B6E21
[ToTeHManbHas SHEPTU
Kunernueckas sHe . Teopema

38 MHETITHCCK ﬂUH pris peM https://m.eds00.ru/J3T8L.3D5T
0 KUHETUYECKON IHEPTrUn
3aKoH COXpaHEHUs SHEPTUU B

39 p p https://m.eds00.ru/M8VOW3IW3F
MeEXaHUKE
JIaGoparopHas padora «3yuenue

40 patop p Y https://m.edsoo.ru/M3S2Y8J1H

3daKOHa COXpPAaHCHHA DHCPT U




41

KonebaTenbHoe NBUKEHUE U €TO
XapaKTePUCTUKHU

https://m.edso00.ru/S2N5SG8W2K

42

3aryxaroiue KojaeoaHus.
BoinyxaeHHble KoeOaHusl.
Pe3onanc

https://m.edsoo.ru/N3SOW1US5SE

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

https://m.eds00.1ru/I9M6I4R7Z

44

Ypok-uccienoBanue
«3aBHUCUMOCTH MepHoJa
KOJICOaHMI OT HKECTKOCTH
HNPY>XAHBI ¥ MaCCHI ITPy3a»

https://m.eds00.ru/Y4K3YSP8X

45

[IpeBpaienue sHEPTUN TIPU
MEXAHUYECKUX KOJIeOaHUuIX

https://m.edsoo.ru/L4AW6VS5YOU

46

JlaboparopHas paboTa
«OmnpepeneHne 4acToThl U
nepuoja KojaeOaHui Mpy>KUHHOTO
MasiTHUKa»

https://m.edsoo.ru/D4T9R1F5R

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa
KOJIEOaHUH Tpy3a, MOABEIICHHOTO
K HUTH, OT MacChI Tpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJIHEL. CBOMCTBA
MECXAaHUYCCKUX BOJIH.
[IpoonbHBIC U TTOTIEPEUHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koH(pepeHIHs
"MexaHn4eCcKHe BOJIHBI B TBEPIOM
tene. CelicMu4yeckue BOJHBI"

https://m.edsoo.ru/W1WOM9JOM




50

3Byk. Pacnpoctpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/A7ROU7S7Q

51

Ypok-uccnenoBanue
"HabaroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOThI"

https://m.edso0.ru/N4Z4K9C9Y

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC

https://m.edso0.1ru/J1IR2ZM3Q3W

53

Ypok-koHpepeHmus "YIIbTpa3ByK

U MHPPa3BYK B PUPOJIE U
TexHuke"

https://m.edsoo.ru/USW9IQ7R9S

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote o Teme "3aKOoHBI
coxpaHeHus1. MexaHudyeckue
KoJIeOaHUs U BOJIHEI"

https://m.edsoo.ru/F8M2Q6T5V

55

KontponbHas pabora no reme
"3aKOHBI COXpaHEHUS.
Mexannueckue kojaeOaHus U
BOJIHBI"

https://m.edso0.ru/V4G6V1F4Q

56

:‘)HGKTpOMaFHI/ITHOG IIOJIC.
SHeKTPOMaFHI/ITHBIe BOJIHBI

https://m.eds00.ru/U6Q7S6 X6F

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z4W6C

58

VYpok-koupepennus "[lkana
3JICKTpOMaI‘ HUTHBIX BOJIH.
Hcnonn3oBanme
3JI€KTpOMaFHI/ITHI)IX BOJIH IJIs1
COTOBOM CB3U"

https://m.eds00.ru/SOU6RSI1C

59

VYpok-uccnenosanue "N3yuenue

https://m.edsoo.ru/T3R1ROCSEI




CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
C IIOMOIIBK MOOWIBHOI'O
Tenedona"

Pemenwue 3a1a4y Ha onpe/iesieHne

60 9aCTOTHI U JUIMHBEI https://m.edsoo.ru/Q2VSN7R5]
3IEKTPOMArHUTHOW BOJIHBI
DneKTpOMarHuTHas Mpupoaa

61 cBeta. CkopocTh cBeTa. BonHoBbIE https:/m.edsoo.ru/STUOF1L6Y
CBOIICTBA CBETa
Hcrounnku cBera.
[IpssmonuneiHoe

62 P https://m.eds00.ru/Q8 A4S9T4J]
pacrpocTpaHeHUE CBETa.
3armenus ConHua u JIyHsl
3aKOH OTpaXkKEHMs CBETa. 3epKaja.

63 Peuienue 3a1au Ha mpuMeHeHUE https://m.edsoo.ru/Z5A3H2U4R
3aKOHa OTPAXKEHUS CBETA
[Tpenomnenue cBeTa. 3aKoH

64 https://m.edsoo.ru/M2H2C8U4S
MpeJIOMJICHUS CBETa
[TonmHOE BHYTpEHHEE OTpaKeHHE
cBera. Mcnonb30BaHuE MOIHOTO

65 https://m.edsoo.ru/N4S3PSE9T
BHYTPEHHETO OTPaKECHUS B
ONTUYECKUX CBETOBOJIAX
JlabopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH

66 yIJIa OpeJIOMIICHHS] CBETOBOTO https://m.eds00.ru/S3DIN6TIT
Jy4a OT yIJia MajieHus Ha TpaHule
"Bo3ayx-crekno""

67 Ypok-koHpepeHIus https://m.edsoo.ru/YOT3K7BON




"M cnonp30BaHUE MTOJTHOTO
BHYTPEHHETO OTPaYKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

68 JInnsel. OnrTnyeckast cuia JUH3EI https://m.edsoo.1u/I7VON3C6C
ITocTpoenne n300pakeHNil B

69 p P https://m.edsoo0.ru/K6Z010T2C
JIAH3aX ALps.//M.CdS00.IWROAL IV L 21,
JlaboparopHast paboTa
"Onpenenenue (HOKYCHOTO

70 pent oy N https://m.edsoo.ru/I8JSC1E2F
PACCTOSIHUS U ONITUYECKOU CHITBI
coOuparornie TUH3bI"
Vpok-koH(pepenmus "OnTuueckue

71 p (epenn " https://m.edsoo.ru/X3HIIOW7U
JIMH30BbIE TPUOOPHI
I'ma3 xak onTuyeckas CUCTEMA.

72 https://m.edsoo.ru/REMT7QS5T1A
3peHue
Ypoxk-xkoudepenius "JlebekTnl

73 P $epenn Hled " https://m.edsoo.ru/N6D1A6Z3Q
3penus. Kak coxpaHuThb 3peHue
Pasznoxxenue 6eoro csera B
crnektp. OneiTel HeroTOHA.

74 P https://m.eds00.ru/G60O601H6Y
CroxeHue CeKTPaIbHBIX 1[BETOB.
Hucnepcus ceera
JlaGoparophas padota "OnbITH 1O
pasnoxeHuto 6enoro cBeTa B

75 CIIEKTp U BOCIIPUATHIO LIBETA https://m.edsoo.ru/R7U7B4P1K
MPEIMETOB IMPHU X HAOIIOICHUN
4yepe3 [BETOBbIC (QMILTPHI"

76 Ypok-npaktukyM "BonHOBbIE https://m.edso0.ru/T2L4Z0X8T

CBOMCTBA CBETA: IUCIIEPCHUS,




uHTephEepeHIUI U AudpaKms”

OmnsiTel Pesepdopaa u

77 https://m.edso0.ru/X9G1Z811P
TIaHeTapHast MOJIENb aTOMa
ITocTynatel bopa. Monens aroma

78 TYIATEL DOpa. WIOACIS aTOM https://m.edsoo.r/A7C3CIBSY
bopa
Hcnyckanue u norioueHue cBera

79 atoMoM. KBauTsl. JIunelyarteie https://m.edsoo.ru/C6Q6K4B0B
CIEKTPBI
VYpok-ipaktukyMm "HaOmronenue

80 P P Y " A https://m.edso0.ru/USD5SG7M30
CIIEKTPOB UCITyCKAHUS

81 PagmoakTuBHOCTE 1 €€ BUOBI https://m.edsoo.ru/ESVIFOP1X
CTtpoeHne aTOMHOTO sapa.

82 p AP https://m.eds00.ru/GOA9Q8P4U
Hyxkionnas moaens
Panmoa € IIpPEBpalllCHUS.

83 FHOAKTHBHDIC HPCBPattei https://m.eds00.ru/G2V8Z1Y 8N
H30Tonml
Pemenne 3amau mo teme:

84 | " https://m.edsoo.ru/J7K2GSVSL

PanuoakTuBHBIEC pEeBpaIeHUS

85 [Iepuon nonypacnana https://m.edsoo.ru/V3W7A9K3C
VYpoxk-koHpepeHus

86 "PannoakTrBHBIC H3IIy4EHUS B https://m.edsoo.ru/T1S9P6ISI
NpUpoie, MEAUIIMHE, TEXHUKE"
Snepubie peakiuu. 3aKOHBI

87 COXpaHEHUA 3apsI0BOI0 U https://m.edsoo.ru/N8O7SON3K
MacCOBOI'0 YHCET
DHeprus CBSA3U aTOMHBIX SIIED.

88 P sep https://m.eds00.0u/Q4M0OU0X5G
CBs13bp Macchl U YHEPTUH

89 Perrenue 3agad mo reme https://m.edso0.ru/I0LOS3U6W




"AnepHbie peakuun"

90

PeaKHI/II/I CHUHTC3a U JCIICHUA AOCP.

Wcrounuku sneprun ConHua u
3BE3 ]

https://m.edso0.ru/T3A7TILIG

91

VYpok-kouhepenuus "AnepHas
sHepreTuka. JlencTeus
PaAMOaKTUBHBIX U3TyYeHUI Ha
YKUBbIE OpraHU3MBbI"

https://m.eds00.1w/X102Z5W30

92

[ToaroroBka Kk KOHTPOJIBHOM
paborte 1o Teme
"DeKTPOMarHuTHOE IOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanroBnie saBiaeHus"

https://m.edsoo.ru/LIY3IHEI2X

93

KonTponbuas pabota mo teme
"DJIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHbIE BOJHBI.
KBanToBnie saBiaeHus"

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpenue, o0o0IIEHNE.
JlabopatopHble pabOTHI IO KypCy
"B3aumonencTBue Tea"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpeHnue, 06061IEeHNE.
Pemenue pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TermoBble mpornecch”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpEeHmE, 0000IIECHHE.
Pemrenue pacyeTHBIX U
KaueCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TemmoBbIX aBurarenecii”

https://m.edsoo.ru/I1C611UOW




97

[ToBTOpEHME, 0OOOIICHUE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4 110 TeMe
"KII/ snexrpoycTaHOBOK"

https://m.edsoo.ru/M91703R8N

98

[ToBTOpeHue, o6o0IIEHNE.
JlaGopaTopHbIie pabOThI 11O KypcCy
"CBeTOBBIC SIBICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, 0606meHue. Pabora
C TEKCTaMH 110 TeMe ""3aKOHBI
COXPaHEHHUs B MeXaHUKe"

https://m.edso0.;u/NINSZ9T4L

100

[ToBTOpenue, 0606menue. Paborta
¢ Tekctamu 110 Teme "Konebanus
¥ BOJIHBI"

https://m.edsoo.ru/P8WI1Q5R7G

101

[ToBTOpenue, o6o0meHue. Pabora
¢ TekcTamu 1o Teme "CBeToBbIE
SIBJICHUS"

https://m.edso0.ru/D4V0Z0MOI

102

[ToBTOpenue, 0600meHue. Pabora
¢ TekcTamu 110 TeMme "KBanrtoBas u
sanepHas puzuka"

https://m.edsoo.ru/L519U6G3L

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiniaTtb ABJICHHA IO OIMHMCAHUIO HX XapPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/II-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (HU3MYECKUX SIBICHHA B
OKpY’KalollleM MHpe, B TOM 4HucCie (PU3UYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCBHIBATh H3yYEHHBIE CBOWCTBA Tel M (pU3NUECKHE SBJICHUS,
UCTONb3ys (U3MYECKHe BEIMYUHBI, TNPH OMUCAHUU MPABUIIBHO
TpakToBaTh (U3UYECKUH CMBICI HCIOJNb3YyEMbIX BEJIMYUH, UX
0003HaYeHUs U eIMHUILIbI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTHh  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIMINH

1.5

XapaKTCpU30BaATb CBOMCTBaA TCII, CI)I/ISI/I‘ICCKI/IG SABJICHUS KW IIPOLCCCHI,
HUCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
q)OpMyHI/IPOBKy 3aKOHa MW  3alMcCbhIBaTb €0 MaTeéMaTHU4YCCKOC

BBIPa)KCHHE

1.6

OOBACHATh (PU3MUECKHUE SBJICHUS, MPOILIECCHl M CBOMCTBA TEJ, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUIYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOTrMYecKWX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemaTh pacy€éTHeIe 3a7a4dl B 1 — 2 JIEHCTBHS, HCIOJB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONTNE (DU3MUYECKUE BETUYMHBI: HA OCHOBE aHaJM3a
YCIIOBHSI  33J]ayll  3allUChIBATh KpaTKOe YCIIOBHE, IOJICTABIIATH
(busznyeckre BEIUYUHBI B OPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH
CIPaBOYHBIC JaHHBIC, HCOOXOJIUMBIC JIJISl PEHICHUS 3ajad, OIICHUBAThH

PCATUCTUIHOCTD HOHy‘ICHHOfI CI)PI3H‘ICCKOI>1 BCINYHHBI

1.8

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU HOMOIIA
(Gu3NYeCKUX METOJO0B, B ONHCAHUH WCCIEAOBAHHS  BBIICIATH
MpoBepsieMoe  MpEANoioXKeHHe  (TUIoTe3’y),  pa3iuyarb |
MHTEPIPETHPOBATh TOJyUYEHHBIH pE3ylbTaT, HAXOAUTh OLIMOKU B

XOJE€ oIlbITa, A€JIaThb BBIBOJLI I1O €TI0 PE3yJIbTaTaM

1.9

INPOBOANUTH OMBITHI N0 HAOMIONCHUIO (U3UYECKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Tel:  (popMynupoBaTh  MpOBEpsieMble
MPEINONOKEH!sI, CcOOMpaTh  YCTAaHOBKY M3  TPEIIIOKEHHOTO

O6OPYI[OB3.HI/I$I, 3allMChIBATh XO/J OIIbITa U (I)OpMy.TII/IpOBaTB BBIBObI

1.10

BBINIOJHATh NPAMBIE MU3MEPEHHS C HCIIOJIIB30BAHMEM aHAJOIOBBIX H
uu(poBbIX MPUOOPOB, 3alMCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUHN

IPOBOJUTH  HMCCJIECJOBAHMWE  3aBUCUMOCTH  OJHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM TMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHHUPOBAHUHM Y4eOHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEIJI0KEHHOMY IUIaHy,
(buKkcUpoBaTh PE3YyJbTAThl IMONTYYEHHON 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUI] ¥ Tpa(UKOB, AeTaTh BHIBOJIBI

10 pe3yJibTaTaM HCCle0BaHUs

1.12

IMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/IBI/IT-IGCKI/IX BCJIIMYHH, CJlICayd
npennomeHHoﬁ HHCTPYKIUHU: IIPU BBINIOJIHCHUN I/I3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBuJIa TCEXHHUKU 0€e30IacHOCTH npu pa60Te C

nabopaTOpHBIM 000pyT0BaHHEM

1.14

YKa3blBaTh MPHUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHCAHUS,

WCIOJIB3YSl 3HAHUST O CBOMCTBAX (U3MYECKUX SBJICHUN U




HCO6XO,Z[I/IMBIC (bHSquCKI/Ie 3dKOHBI 1 3dKOHOMCPHOCTHU

1.15

NPUBOANUTH TNpHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HM U1 oOecriedeHus: O€30MacHOCTH IMpU  OOpallleHuH ¢
npuboOpaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHNS HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY KaroIle cpee

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTu MHTepHeT B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCA 3HAHUM W MYyTEM CPAaBHEHHS PaA3IUYHBIX HMCTOYHUKOB
BBIICTISATE MH(OPMAIINIO, KOTOpas SBISETCS MNPOTHBOPEUYUBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISAPHYIO  JUTEpaTtypy  (U3WYECKOTO  COIEpIKaHMUS,
CIpaBOYHbIE MaTepualbl, pecypcbl ceTu MHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, IpeodpazoBaHusl HH(OpMAaLIUU

13 OZIHOM 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMAINHA (PUINIECKOTO
COJIep>KaHusl, B TOM 4Hcje MyOJMYHO JeNaTh KpPaTKHe COOOIIECHUS O
pe3ysibTaTaX TPOSKTOB WM YYEeOHBIX WCCIICIOBAHUN, TPH 3TOM
IrPaMOTHO HCHOJb30BaTh HM3YyUYEHHBIM MOHATHIHBINA ammapar Kypca

(bu3MKH, CONPOBOXK/AATH BHICTYIUICHUE MPE3CHTALIUCH

1.19

TIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEAOBAHHUNA pacIpeaesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABICHHBIMU 33Ja4aMH,
CIIEIUTH 3a BBINIOJHEHHEM IUIAHA JEWUCTBMM, AJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBAS MHEHHUE

OKPY>KaIOIINUX

8 KUIACC

Kon
NpoBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HUCIIOJBb30BaTh IOHATHA




1.2

pasimuaTtb ABJICHHA IO OIMHMCAHUIO HX XaApPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/II-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (HU3MYECKUX SIBICHHNA B
OKpY’KalollleM MHpe, B TOM 4HucCie (U3NUECKUE SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NUYECKUX SBICHUI

1.4

ONUCBHIBATh H3yYEHHBIE CBOWCTBA Tel M (hU3NUECKHE SBJICHUS,
UCTONb3ys (U3MYECKHe BEIMYUHBI, TNPH OMUCAHUU TMPABUIIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICT  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUs U eIMHUILIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JApYTUMHU
BEJIMYMHAMH,  CTPOUTh  TIpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETNINH

1.5

XapaKTCpU30BaATb CBOMCTBA TCII, CI)I/I3I/I‘ICCKI/IG SABJICHUS KW IIPOLCCCHI,
HUCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JdaBaTb CJIOBECHYIO
q)OpMyHI/IPOBKy 3aKOHa MW  3alMcCbhIBaTb €0 MaTr€éMaTHU4CCKOC

BBIPa)KCHHE

1.6

OOBACHATH (HPU3UYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH O0BsiICHEHUE U3 |
— 2 JIOTMYECKMX IIIaroB ¢ MOMOIIbIO 1 — 2 W3y4YEHHBIX CBOMCTBA

¢bu3nUecKux SBICHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4a4d B 2 — 3 JEHCTBUSA, UCIIONb3Ys 3aKOHBI U
(dbopMyibl, cBs3bIBatOLIME (PU3UYECKUE BETMUMHBI: HA OCHOBE aHaJn3a
YCJIOBHMS 33/1a4¥ 3aIIUCBIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JNaHHBIX JJIs pEIIeHus 3aJayd, BbIOUpaThb 3aKOHBI U (OPMYIIBI,
HEoOXouMbIe A €€ pelleHHs], MPOBOAUTh pacuéThl U CPAaBHUBATb
MOJyYeHHOE 3HaueHHe (U3MYecKold BETUYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pPCIINTL IIPpHU IOMOIIA
(bl/ISI/ItIeCKI/IX MCTOO0B, UCITIOJIB3YyA ONMMCAHUEC UCCIICAOBAHUS, BEIICIATD
IIPOBEPACMOC MPCAINOJIOKEHUC, OLCHUBATH IIPABUIBHOCTE IIOpAAKa

MMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOIABI

1.9

IMPOBOAWUTL OIIBITEI 110 Ha6JIIO[[eHI/IIO (I)I/I?,I/I‘ICCKI/IX SIBJICHUM WU

(U3MYEeCKUX  CBOWCTB  Teln:  (opMynmmpoBaTh  IpOBEpsSEMbIS




MMPpCAITI0JI0KCHUA, CO6I/IpaTB YCTAHOBKY u3 MMPpCIIOKCHHOTI'O

000pyI0BaHUS, ONMCHIBATH X0 OMbBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIOJb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB 1 1aT4YUKOB (1)I/I3I/I‘ICCKI/IX BCJIIMYMH, CpaBHUBATh PE3YJIbTaThbL

U3MEpEHHH ¢ y4€TOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOi
BEIMYHMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHHUN:
IUIAaHUPOBATh HCCJIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHSATH
U3MEpEeHMs,  CleAysd  MpeAJIoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIaMIl U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YJIbTaTaM HCCICAOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CJICays HpeILJIO)I(eHHOfI HHCTPYKIIMU, W  BbIYUCIATH 3HAYCHUC

BCJIIMYHNHBI

1.13

CO6J'II-OI[aTB IpaBujia TCEXHHUKH 0€e30macHOCTH pu pa60Te C

1a0opaTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTb MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIOJb3Ys
3HAHUSI O CBOWCTBaX (PU3MYECKUX SIBICHHA W HEOOXOIUMbIE

(u3nyecKkrue 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaTh MPOCTHIC TECXHUYCCKHE yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXEMaM U CXCEMATUYHbIM PUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MOCJICAOBATCIIbHBIM M IMAapaJlJICJIbHBIM
COCANHCHUECM JJICMCHTOB, pasiii4das YCJIOBHBIC 0003HaYeHHs

3JIEMEHTOB JIEKTPUYECKUX LICTIEH

1.16

MPUBOJUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU i o0ecriedeHuss OE30MacHOCTH TMpU  OOpaIleHHH ¢
prOOpaMU M TEXHUIECKHUMH YCTPOMCTBAMH, COXPAHCHHSI 3/IOPOBBS H

CO6J'II-O,[[€HI/IH HOPM 35KOJIOTUYCCKOT'O IOBCACHHUA B Oprxcanmeﬁ cpeae

1.17

OCYIIECTBIATh MOUCK MH(OpMaIK (GU3NIECKOTO COJACPKAHUSA B CETU
HHTepHeT, Ha OCHOBE HMEIOIMXCS 3HAHUW W NYTEM CpPaBHEHUs
JIOTIOJTHUTENNBHBIX HMCTOYHUKOB BBIIEIATh HMH(DOPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM




1.18

UCMOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUH  HAy4yHO-
MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOrO COJEepKaHUs, CIpPaBOYHBIC
MaTepuansl, pecypcsl cetu MHTepHer; Bnajgers npuémamu
KOHCIIEKTUPOBAHUs TEeKCTa, MpeoOpa3oBaHusl WHGOPMAIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MICHMEHHBIC M KPAaTKUE YCTHBIC COOOIICHUS,
0000mas uHGOpPMALIMIO W3 HECKOJBKMX HCTOYHHMKOB (DU3HUECKOTO
COJIEp’KaHUsl, B TOM 4YHCIIE MyOJIMYHO TPEICTABISTH PE3yJIbTaThI
MPOCKTHOW WJIM HWCCJIEIOBATEIbCKOM JIEATEILHOCTH, TPU ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIM anmapar Kypca

(U3HKH, COPOBOXKIATh BRICTYINIEHUE MPE3eHTaluei

1.20

IIPYU BBIIIOJIHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3NUECKUX
MIPOIIECCOB PaCHpeAeysTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBAaTb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TIPYMIbI, BBICTPAaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  MpOSABIAA  TOTOBHOCTb

paspemaTts KOHQIUKTHI

9 KUIIACC

Kon
MpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa30BaHUA

1.1

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pa3jindaTth SABJICHUA IO ONMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (DHU3MUYECKUX SIBICHHA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUe SBJICHHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUUECKUX SIBICHHUI

1.4

OIIMChIBATh H3YYCHHBIC CBOWMCTBA TEl H (bI/ISI/ILIeCKI/Ie SIBJICHHA,
HCIOJIb3YyA (1)I/I3I/I‘IGCKI/IG BCJIIMYUHBI, TIpHU OIMKMCAHWUU TPABUIIBHO
TPAKTOBATbH @HSH‘ICCKHI\/’I CMBICJI HCITIOJIB3yEMbIX BCJIIMYHH,

0003HAYCHHUS U CAVHUIIbI (I)I/ISI/I‘IGCKI/IX BCJIIMYMH, HAXOIUTH (I)OpMyJIBI,




CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYyTUMHU
BEIMYMHAMH, CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(hUBUYECKUX BETUYHH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS U IMPOLIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU OTOM J1aBaTh CIIOBECHYIO
GbopMyITHMpPOBKY 3aKOHa W  3alHMCHIBAaTh €r0 MaTeMaTU4YeCcKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOIIECChl U CBOICTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISATh TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYEeCKUX IIAaroB € IMOMOIIBI0 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/ILICCKI/IX SIBJ'ICHI/II\/'I, (1)I/IBI/I‘ICCKI/IX 3dKOHa HWJIK 3aKOHOMCEPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OmMparomyecs Ha cucremy um3 2 — 3
YPaBHEHMI), HWCHONB3YSd 3aKOHBI M  (OPMYIIBI, CBS3BIBAIOIIHE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHaJlW3a YCIOBMS 3a/lauu
3allAChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIUE WIH
M30BITOYHBIE JaHHbBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI pellleHHs], MPOBOAUTH pacuéTbl M OLEHHMBATH PEATUCTUYHOCTD

MIOJIy4E€HHOT'0 3HA4Y€HUs (PU3NUECKON BEITMYUHBI

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IpPU IHOMOIIU
(GU3MYECKUX METOOB, UCIOJb3Ysl ONMCAHUE HCCIIE0BAHUS, BBIICIATH
IIPOBEPSAEMOE IIPEIIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPsIKA
IIPOBEICHHS UCCIENOBAaHUA, J€JIaTh BBIBOJBI, HMHTEPIPETUPOBATH

PC3YyJIbTAThI Ha6J'IIO,I[eHPII>i 1 OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3
n30BITOYHOrO Habopa 00OpyIOBaHMS, ONUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEpPUI0 MPSMBIX H3MEpPEHHI,
OTIpeNelisisi CpelHee 3HAueHHe H3MepseMOoil BelWYHMHBI ((HOKyCHOE
paccTtosiHue coOHuparomiel JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCOOa

HU3MEpPEeHHS (M3MEPUTEIIBHOTO MpUOopa)

IpoOBOAUTL HCCIICIOBAHUC 3aBUCUMOCTEH q)HSquCKI/IX BCINYHMH C
HCIIOJIb30BAHUCM TIPAMBIX HSMCPGHHﬁZ IJIaHUPOBATL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pe3yJIbTaThl




HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)H31/I‘ICCKI/IX BCJINMYMH B BHJC Ta6J'II/II_II/I

Fpa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJibTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  M3MEpPEeHHsT  (U3NYECKUX  BEIUYWH:
IUIAHUPOBATh MU3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeays IPEJIOKEHHON HWHCTPYKLMH,
BBIYMCIISITH 3HAYEHWE BEJIMYMHBI M AaHAJIW3UPOBATH IOJyYCHHBIE

PE3YJIbTATHI C y‘léTOM 3aJIaHHOM IIOT PECIIHOCTH I/I3MepeHHI>'I

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHUKH 0e30IacHOCTH npu paGOTe C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pasianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepHualibHasi TOYKa, a0COIOTHO TBEPOE TEJIO0, TOUSUHBIH UCTOYHHUK
CBeTa, JIyd4, TOHKAs JINH34a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOACJIb aTOMHOTI'O sAJIpa

1.15

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HW3yYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM Ha HX OMNMCAHHUSA, MCIIOJIb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOIUMble

(1)I/ISI/II-I€CKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIBb30BaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEBHBIX npuOopoB u
TEXHOJIOTHYECKUX TPOLIECCOB TPH PEIHICHUH Y4eOHO-NIPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUS! U300pakeHUM B IJIOCKOM

3epKajie ¥ coOMparolIei T1uH3e

OPUBOAUTH TNpPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O M[pUMEpax)
MPAaKTUYECKOTO UCTION30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOM
KM3HM U1 oOecriedeHus O€30MacHOCTH MpU  OoOpallleHHuH ¢
npubopaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0ICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAOIIECH cpesie

1.18

OCYILECTBIIATh NOUCK MH(OpMaK GU3NIECKOT0 COACPKAHUSA B CETU
WuTepHer, caMoCTOSTENbHO (OpPMYJIHpYs IOMCKOBBIA  3ampoc,
HaxOIWTh IYTH  OMNPEACIICHHs  JOCTOBEPHOCTH  IOJY4EHHOU
MHPOPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BaTh IPU  BBHIMOJIHEHUHM YYEOHBIX 3a/JlaHUil  Hay4dHO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MYECKOro COJepiKaHus, CIpaBOYHBIE

Marepuayibl, pecypchl cetu  MHTepHeT; BIaneTh NpuéMaMu




KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHust WHGOPMAIIMU U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(POPMALMU M3 HECKOJbKUX HCTOUYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTAaBIATh PE3yNbTaThl MPOSKTHON WM
HCCIEAOBATENIbCKOM  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YyUYEHHBIN ITOHATUNHBIN alapaTr u3y4acMoro pasziena
(GU3MKKH W COMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAMEd C Yy4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPYU BBINIOJIHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (U3NUECKUX
IPOLECCOB PACIpPEAEATh OOA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  337a4aMH, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBaTb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MPOSBIAA  T'OTOBHOCTH

paspermaTs KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon

3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

®duszuka — Hayka O Mpupoac. SIBneHus Mpupoabl.
dOu3ndecKue SIBJICHUS MEXaHUYCCKHUC, TCIIJIOBBIC,

SJICKTPUYICCKHUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dwusnueckre BeNWYHHBL.  V3Mepenue  (uU3HUECKUX
BenmuuuH.  @usmueckue  npubopel.  [lorpenrHoctsb

n3MepeHnii. MexxayHapoaHas CUCTEMA €aMHHI]

1.3

ECTCCTBGHHOHay“IHHﬁ MCTOA ITIO3HAHUA: Ha6J'IIOI[eHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'UIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKE TUIIOTC3, 00BsICHEHNE

HAOJIFOJAEMOTO SABJICHUSA

1.4

Onwucanue pU3MUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:
N3MmepeHne paccTosTHUMA.
N3mepenne 00bEMa XUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3MepoB MaJIbIX TEN.
W3mepenue temneparypbl IIpU IOMOIIH SKUIKOCTHOIO

TEPMOMETPA U JATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMBI MW  MOJICKYJbI, HX

2.1 pa3Mepbl. ONbIThI, J0KA3bIBAIOLINE JAUCKPETHOE CTPOEHUE
BEIIECTBA
JBwxkenne yactuil BemectBa. CBS3b  CKOPOCTH
2.2 OBUKEHHMSI 4YacTHI[ C  TeMmmeparypoil. bpoyHoBckoe
nBwkeHue, nuddysus
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBAHUC




ArperaTHLIe COCTOAHUA BCHICCTBA: CTPOCHHUC TI'a30B,

Kuakocted U TBEPABIX  (KPUCTAUIMUECKHUX)  TEll

2.4 B3anmocBsA3bp MeXAy CBOHCTBAaMH BEHIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTuueckue paboTHI:
Onenka JuameTpa aromMa METOJIOM psoB  (C
UCIOJIb30BaHueM (pororpadmii).
2.6 OnbITel 1O HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnpiTel 10 OOHapy>KEHUIO  JEWUCTBUS  CHII

MOJICKYJIAPHOTO IMPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVCTBUE TEJI

31 MexaHndgeckoe JIBIDKCHHE. PaBHoMepHOE n
' HEPaBHOMEPHOE JIBIKEHHE
12 Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JIBW>KEHUU. Pacu€r myTH U BpEMEHU JIBUKEHHUS
SBnenne wHepuuu. 3aKOH HHeEpIUU. B3aumopeicTBue
33 T€J1 KaK IIPUYMHA U3MEHEHUS CKOPOCTH IBM)KECHUS TEIl.
Macca kak Mepa UHEpTHOCTH Tesla
34 IInotnocte  BemecrBa. CBA3p  INIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYJ B €IMHHIIE 00BEMA BEIIECTBA
3.5 Cuna Kak XapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO TUHAMOMETpA
37 SIBnmenue TATOTEHHS M cuia TskecTH. Cuna TSKECTH
' Ha JApyrux miuanerax. Bec Temna. HeBecomocTh
33 Cuna Tpenusa. TpeHUE CKOJBXKEHHS W TPEHUE TIOKOS.
' Tpenue B IpupoAe U TEXHUKE
19 Cio’)keHHe CWJI, HampaBJICHHBIX MO OJHOM MPSMOM.
' PaBHOelicTBYIOIIASA CUIT
3.10 [TpakTrueckue paboTHI:

OnpeneneHue  CKOPOCTH  PaBHOMEPHOI'O  JBM)KEHUS




(mapuka B KHJIKOCTH, MOJEIN  BJIEKTPUYECKOTO
aBToMOOWIE M Tak jainee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUs Opycka WIM IIapuka IIo
HaKJIOHHOM  IuiockocTh.  OmpeneneHue  INIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIE€MOHCTPUPYIOIINE
3aBUCUMOCTH PACTsDKEHHs (IedopManuu) Mpy>KUHBI OT
OPUIOKEHHOW cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHHS OT Beca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

@usnyecKue sBICHUSA B IPUPOAC: IPUMEPHI IBUKCHHUS C

3.11 Pa3TUYHBIMA CKOPOCTSIMU B KMBOM M HEXKHUBON MPUPOJIE,
JICHCTBHE CUJIBI TPEHUSI B IPUPOJIEC U TEXHUKE
3.12 TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKI
JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEM 1 T'A30B
41 Hasnenne TBEpHoro tema. CriocoObl yMEHBLICHHS |
' YBEJIUYCHHUS TABICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIepaTyphl
43 [lepenaua naBieHust TBEPABIMU TEJAMU, KUJIKOCTIMU U
' razaMu. 3akoH Ilackans. [IlHeBMaTHUEeCKME MalTMHBI
3aBUCHUMOCTh  JaBJIGHUS JKUAKOCTH OT  TIIyOHHBI
4.4 I'uapocratuueckuii mapagokc. CooOmaIuUecs COCyIbl.
I'mnpaBnnyeckne MeXaHU3MBbI
Atmocdepa 3emiu u atmochepHoe aaBieHue. [IpuanHb
45 CYIIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPsI
46 Wsmepenne atmocdepHoro napneHus. [lpuGopsl mns
' U3MEpEeHHsI aTMOC(HEPHOTO AABJICHUS
[eiicTBue XMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BreiTankuBaromas (apxumenoBa) Cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [TpakTrueckue paboTHI:




HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT
0o0béMa mNOrpyXEHHOM B JKUAKOCTb 4YacTH Tela.
OnpeneneHre BHITAIKUBAOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO0,  TIOrpPYyKEHHOE B  YKUIKOCTD. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JIEUCTBYIOIIEH
Ha TEJO0 B JKUIAKOCTH, OT Macchkl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKMBAIOLIEH
CHJIBI, JEHUCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUIAKOCTh YaCTH TeJA U OT IUIOTHOCTH
JKHIKOCTH. Konctpynposanue apeomeTpa HIIN
KOHCTPYUPOBAHME  JIOAKM U OIpeneneHue  e€

TPYy30IMO0IbEMHOCTH

4.10

dOu3ndecKue SABJICHUS B mnpupoae: BJIMSTHUC
aTMOC(I)CpHOI"O JaBJICHHUA Ha JKUBOU OpraHu3M, IUIaBaHUEC

pBIO

4.11

TexHuueckue yCTpOHCTBA: COOOLIAIOIIUECS COCYABI,
YCTPONCTBO  BOAONPOBOJA, THAPABINYECKUH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPI'M A

5.1 Mexanuveckas padbora
5.2 Mexannyeckast MOIITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OJOK, HAaKJIOHHAs
' JI0CKOCTh. [IpaBuiio paBHOBeCHS phiyara
54 [IpumeHeHue npaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  KoadpduuueHt
5.5 IOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHast YHEPTUU TENA, MTOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [lonnass MexaHWyeckas HSHEpPrus. 3aKOH W3MEHEHUs M
' COXpaHEHUsI MEXaHUYECKON IHEPTUn
59 [TpakTuyeckue paboOTHI:

Onpenenenre  paboTbl  CHUJIBl  TPEHUS  TIpU




pPaBHOMEpPHOM  JBM)KCHMHM Tejla 10 TOPHU30HTaIbHON
noBepxHocTu. MccnenoBanue yciaoBUil paBHOBECHS pblyara.
N3mepenne KIIJI naknonHo# miuockoctu. M3ydeHue 3akoHa

COXPAaHCHUA MEXaHU4YeCKOMH OHCPIrun

@usnueckue SBICHUS B IPUPOAE: pblYaru B TEIE

5.10
yeJioBeKa
TexHuueckue yCTpOMCTBA: pblUar, TMOJABWKHBIA U
5.11 HEMOABIKHBIA OJOKH, HAKJIOHHAS IJIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pas3jiena 3J1eMeHTa
6 TEITJIOBBIE SABJIEHUA
OCHOBHbBIE  TIOJIOKEHMSI  MOJIEKYJISIPHO-KUHETUUYECKOI
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
. Mosiekyld.  OmbITBl, MOATBEPXKAAIOIIMNE  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucrammueckue U aMopQHBIC
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, XKHJIKOCTEH U TBEPHABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKMHETHUYECKOMN
TEeopuun
6.4 CmauvBaHMe U KalWUISIPHbBIE SIBJICHUS
6.5 TeruioBoe pacimmpeHue u cxaTmue
66 Temnepatypa. CBsi3b TeMmIepaTypbl €O CKOPOCTHIO
. TEIUIOBOTO ABM)KEHUS YaCTHULL
67 Buytpennss sueprust. Crioco0bl n3MEHEHHs BHYTpEHHEH
' SHEPruM: TEIJIONEepeaaya U COBEpILEHUE paboThl
6.8 Bunel terionepenayn: TEMIONPOBOAHOCTh, KOHBEKIIHS,
U3ITy4YeHUe




KomnuectBo TCIJIOTHI. VY nennHas TEIIOEMKOCTD

6.9
BEIIECTBA
TerooOMeH W TemyIoOBOe paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
[InaBneHue U oTBepEBaHNE KPUCTAIUNINYECKUX BEIIECTB.
6.11
VY nenbHas TEIOTa TUIABICHUS
[Tapoobpa3zoBanme w  KoHAecHcanus.  VcmapeHwue.
Kunenme. VYapenbnas  Ttemmora  mapooOpa3oBaHUS.
6.12
3aBUCUMOCTh TEMIIEPATyphl KUIMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIIOTAa CrOPAHUS
[Mpuammner  paboTel  TeruoBbix asuratenen  KIT/]
6.15 TEIJIOBOTO JBUraTess. TemioBble ABUTATENIM M 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpPaHEHUs U MPEBPALECHUS SHEPTUH B TEIUIOBBIX
6.16
rpoleccax
6.17 [IpakTuueckue padbOTHI:

OmeITel 1O OOHApYKEHWIO  JIEWCTBHSI  CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.

OnpITHl IO BBIPANIMBAHUIO KPHUCTAJJIOB MOBapEHHOU
COJIM WJIM caxapa.

OnpiTel 1O HAOMIOJEHUIO TEIUIOBOTO PAaCIIUPEHUS
ra3oB, JKMJIKOCTEU U TBEPABIX TeEJ.

Omnpenenenre AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OMNBITB, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS
BO3/lyXa OT ero o0bEMa U HarpeBaHus WIH OXJIaKICHUS.

[IpoBepka runote3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI
CTONOMKA JKUJAKOCTH B TEPMOMETPHUUECKOH TpyOKe OT
TEeMIIepaTyphl.

HabGmonenne n3MeHeHrss BHyTpEeHHEH SHEPIUH Teja B
pe3ynbTaTe Temonepeaayu 1 paboThl BHEITHUX CHUIL.

HccnenoBanue SIBJICHUSI TEmI000MeHa Ipu




CMCIINBAaHUH XOJ'IO,I[HOI71 n ropﬂqeﬁ BOJBI.

HWIAHAPOM.

HccnenoBanue nponecca ucrapCHus.

OHpe,Z[eJ'IGHI/Ie KOJIMYCCTBA TCIUIOTBI, IOJYYCHHOTI'O

BOJIOM TMpU TEIJIOOOMEHE C HarpeTbiM MeTaUIMYeCKUM

OnpeneneHI/Ie YHGHBHOﬁ TEILUIOEMKOCTH BEIIECTBA.

OHpeHGHGHI/Ie OTHOCHUTEIHLHOMN BIAXKHOCTH BO3yXa.

Ornpenenenne yAenbHON TEIIOTHI IUIABJIECHUS JIb/IA.

Ousuueckre SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HATAXKCHUC W KAIWJUIIPHBIC SABJICHHUA B IIPUPOIC,

6.18 KpUCTaJlIbl B IpUpoJie, usnyueHue ConHla, 3aMep3aHue

WHes, CHeTa.

BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

TexHuueckue  yCcTpOWCTBA:  KallWUIAPBI,  IPUMEpHI

HCIIOJIb30BAHHA KPUCTAJLJIOB, )KHHKOCTHBIﬁ TCPMOMCETD,

6.19 JNATYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIICHUS

ABUTAaTCJIb BHYTPCHHCTO CrOPAaHUA.

JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOUHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B

BSaHMOHeﬁCTBHe 3apsKCHHBIX  TCII.

3akon Kynona

7.2 (SaBI/ICI/IMOCTL CUJIBI B3aMOJICHCTBUS 3aPAKCHHBIX TCII OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXy TeJIaMH)

BHCKTI)I/I‘ICCKoe IIOJIC. HaprI)KéHHOCTL QJICKTPHUYCCKOI'O

7.3 nosisd. ITpyHIMI cyneprno3uiuu 3JIEeKTPUYECKUX MOoJer

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsiioB. JIeMEHTapHbII
7.4 anektpuueckui 3apsag. Ctpoenue atoma. [IpoBogHUKN 1
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUS AMEKTPHUUECKOTO 3apsiaa
7.6 DNeKTpuyeckuid  TOK.  YCJIOBHUS  CYILECTBOBaHUS

SJICKTPHUYECKOI'O TOKA. McTouHNKH TOCTOSHHOTO TOKA




HeﬁCTBHH QJICKTPUYICCKOT'O TOKa (TGHHOBOC,

7.7 XMMHUYECKOE, MAarHuTHoe). DJIEKTPUYEeCKUH TOK B
KUIKOCTSIX M razax
oy Onexktpuueckas uenb. Cuia ToKa. OJIEKTPUUYECKOE
. HaIpsKEHUE
79 ConpoTuBienue IIPOBOJIHUKA. VY nensHoe
' COIIPOTHUBJICHHUE BEILIECTBA
7.10 3akon OMa 1t ygacTka 1enu
711 IlocnenoBarenbHOE W NApajUIeNIbBHOE  COEIMHEHUE
' MIPOBOJIHUKOB
PabGota u MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DJEeKTpUYECKUE LM U TOTPEOUTENH AIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocrossuHbIe MarHuThl. B3ammMoaencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mTojie 3eMJM U €ro
' 3HaYeHHE NI J)KU3HU Ha 3emie
716 OmneiT Dpcrena. MarHuTHOE MO IEKTPUIECKOTO TOKA.
' [IpuMeHeHne 31EeKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHMTHOTIO TOJISI Ha TPOBOJAHUK C TOKOM.
717 DJeKTpoABUTaTelb MOCTOSIHHOTO ToKa. Vcmnonbp3zoBaHue
' 3JIEKTPOJIBUraTelIeii B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCcHopTe
OneiTel  @apagnes.  SIBieHHME  3JIEKTPOMArHUTHOU
7.18
nHaykuuu. IIpasuino Jlenna
DneKkTporeHeparop. CrniocoOsI MOJTyYEHUS
7.19 JNEKTPUYECKOM  DHEPIHH. ONEeKTPOCTAaHIIMKU  Ha
BO300HOBJISIEMBIX UCTOUHHUKAX YHEPTUU
7.20 [IpakTuueckue padbOTHI:

OnbITH 110 HAOTIONCHUIO JICKTPU3AIUN TEJT WHIYKIIHEH

" IpH COIIPUKOCHOBCHUU.




HccnenoBanue JeHCTBHUS DIIGKTPUUYECKOTO TIOJS Ha
MIPOBOJHUKY ¥ TUDJICKTPUKH.

COopka u mipoBepka pabOTBI DSICKTPHUSCKON IenHn
IMOCTOSTHHOT'O TOKa.

N3mepenHue u peryJupoBaHUE CHIIBI TOKA.

N3mepenue u peryaupoBaHue HaIPsHKCHMUS.
UccnenoBanue 3aBUCUMOCTH CHUJTBI TOKA, UIYIIIETO Yepe3
PE3UCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha PEe3UCTOpE.

OmBITHI, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTb
AJEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOIIAIH TIOTIEPEYHOTO CEUCHHS M MaTepuara.
[IpoBepka TmpaBWia CIOXKEHHS HANPsHKCHUH — TIPH
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHIBI TOKa MPU MapaieIbHOM
COCMMHEHHH  pe3uctopoB.  OmpexaeneHue  pabOTHI
AJCKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UucCTop.
OmpeneneHue  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsIKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MarHUTHOTO B3aMMOIEHUCTBHUS ITOCTOSHHBIX MArHHUTOB.
N3yuenne MarHuTHOTO TMOJIsl MOCTOSTHHBIX MarHUTOB TIPH
UX O0o0BeIMHEHWH W  pa3aeneHun. MccnemoBaHue
JEHUCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPENIKY.
OneITel, JEMOHCTPUPYIOLIUE  3aBUCUMOCTh  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlICHUS TOKa B KaTymke. M3yudeHue

HeﬁCTBHH MAarovuTHOIrO I1oOJis1 Ha IIPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4YCHUE paboTsI
BIIEKTPOABUTATES. N3smepenune KIIg
3JIEKTPOJBUTATEIIBHOM YCTaHOBKH. ONEBITEI o

HUCCIICIOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKOUUN:

HCCIeIOBaHHE M3MEHEHMH 3HaueHUSI H HaIpaBJICHUA




HMHAYKOUOHHOI'O TOKa

7.21

@dusuueckue ABICHUS B INPUPOAE: DIIEKTPUUYECKHUE
ABIICHUA B  aTMocdepe, DJICKTPUYECTBO  KHUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Jpei] MOIFoCcoB,
POJIb MATHUTHOTO TOJIS JJIS J)KU3HU Ha 3emile, IOJSIPHOE

CHAHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKOIN, aMIEPMET,
BOJIETMETP, PEOCTAT, CUETUUK DICKTPUYECKOH SHEpruH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTesIbHbIE
AJIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MIPEIOXPAHUTENH, JJIEKTPOMATHUT, 3JIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKa, r’CHEPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC
Kon
paszen Konx anemenra [IpoBepsieMbIe 3JIEMEHTHI COIEPKAHUA
a
8 MEXAHUWYECKMUE ABJIEHUA
o1 Mexannueckoe JBWXKeHHME. MaTepuanbHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE TBUKEHHE
HepasHomepHoe MIPSAMOJIMHENHOE JIBUKCHUE.
8.4 CpenHAs M MIHOBEHHass  CKOPOCTb  Telaa  IIpU
HEPaBHOMEPHOM JBM)KEHUU
o5 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
' JIBYKEHHE
8.6 CsoOognoe nagenne. OnbITel [ anunes
PaBHOMEpHOE ABM)KEHHE IO OKpYy>KHOCTH. [lepuon n
8.7 yactota oOpameHus. JIuHeilHass M yrioBast CKOpOCTH.
LleHTpOCTpEeMUTETBHOE YCKOPEHHUE
8.8 [IepBeiii 3akon HproToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpertnii 3akoH HproToHa

8.11 IIpuHIUI Cynepno3uuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHMs: cuia TPEHHUS CKOJIBKEHUS, CHJa
' TPEHHUS TIOKOS, IPYTHe BUbI TPEHUS

% 14 Cuna TsXecTH M 3aKOH BCEMHUPHOIO TSTOTEHHMS.
' Yckopenue cBOOOTHOTO MaIeHuUs

8.15 IlBmwxenne  mia"Her  Bokpyr  Connma.  IlepBas
' KocMUu4YecKasi ckopocTb. HeBecoMoCTh U neperpys3ku

2 16 PaBHOBecme  MarepuanpbHOM  TOUKH.  AOCOIIOTHO
' TBEPIOE TEJIO

817 PaBHOBecue TBEPAOro Tena € 3aKPEINIEHHOM OCBIO
' BpanieHusi. MomeHT cwiibl. LleHTp TsxecTn

8.18 Nwmmyinec Tena. M3menenue nmiynbca. MIyise critb

8.19 3aKOH COXpaHEHUs UMITyJIbCca

8.20 PeaxTuBHOE IBIKEHIE

8.21 Mexannyeckasi paboTa U MOILITHOCTh

227 PaGota cun TspKecTH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu U paboThl

823 [loreHunanbHast dSHeprusi Tena, IOAHITOrO  Hal
' MIOBEPXHOCTBIO 3eMIIN

8.24 [loTreHnmanbHas SHEPrUs CKATOU NPy KUHBI

Kunerndeckas sHeprus. Teopema O KHHETHYECKON
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPIrUun
8.27 [TpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTU CKOIBKEHHs Opycka
WJINW [IBWXCHHA IIapuKa I10 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOpeHHUs Tella MPHU PaBHOYCKOPEHHOM
ABHUKCHUH I10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HaYaIbHON CKOPOCTH.

[IpoBepka THIOTE3Bl: €CIM TMPU PABHOYCKOPEHHOM




JBW)KEHUM 0€3 HadyaJbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psl HEYETHBIX UHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOro jasieHus. OnpeneneHue
Ko3(pduureHTa TpeHus CckoiamkeHus. OrmnpeneneHue
KECTKOCTU TpyXkuHbl. OmnpeneneHne padOTHI CUIIBI
TPEHUs TpU PABHOMEPHOM JIBKEHUH Teja 110
TOPU30HTAIBLHON TOBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOoCTH  MHpH  HoabEéME  Ipy3a C
UCIIOJb30BAHUEM  HEINOJBIKHOTO U MOJBUXKHOIO

OJIOKOB

duznueckne IBICHUSI B pupoac: NpUIIMBbI U OTIIMBBEI,

8.28 nBuKeHrue TuiaHeT COJHEYHOM CHCTEMbl, PEaKTUBHOE
JIBUYKEHUE KUBBIX OPTaHU3MOB
899 TexHuyeckue  yCTpOMCTBA:  CHOUAOMETP,  JATUYUKHU

ITOJIOKCHUA, pACCTOAHNA U YCKOPCHUS, PAKCTDI

MEXAHNWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe JABHXKCHHC. OcHoBHbBIC XapaKTCPUCTUKU

>l KOJIeOaHMil: IEPHO/I, YaCTOTa, aMIUTUTYIa
97 MareMatrnyeckuii u IIPYKWUHHBIN MasITHUKHU.
. [IpeBparenue sHepruu Npu KoueOaTeIbHOM JIBHKEHUU
93 3aryxatomue KoneOaHus. BblHyX1eHHBIE KoJeOaHUs.
' Pe3onanc
Mexanudeckue BoiaHbI. CBOMCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M moOnEpeuHble BOJIHBL. J[nMHA BONHBI U
' CKOpPOCTbh €€ pacrpocTpaHEHHs. MexaHW4eCcKue BOJIHBI
B TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BhICOTa 3ByKa. OTpakeHHue 3ByKa
9.6 Nudpas3Byk u yapTpa3Byk
9.7 [IpakTuyeckue paboTHI:

OmnpepeneHue 4acToThl M IepUOAAa  KoJeOaHH
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue  4acToTbl M NEepUOAA  KoJeOaHWi




NpY>KUHHOTO MasTHHKA

HccnenoBanne 3aBUCHMOCTH — IMEpPHOAA  KoJeOaHMiA
NOJBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH — IEpHOAA  KoJjeOaHMi
NPY>)KHHHOTO MasTHHKa OT Macchl rpys3a. IIpoBepka
HE3aBHCUMOCTH neprojaa KoJeOaHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH

npyxuHbl. M3Mepenne yckopeHusi cCBOOOAHOTO NaeHus

duznuyeckue SBICHUS B npupoAc: BOCIIPHUATHC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
IlyHaMH, X0
99 TexHUYeCKHEe yCTPOMCTBA: DXOJIOT, HCIOJIb30BaHUC

yIBTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE TOJ€e. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpomMarHuTHas npupoja cera. CKOpOCTh CBeETa.
' BonHoBBIE cBOMICTBa cBETa
10 [IpakTueckue padbOThI:
10.4 N3ydyeHue CBOMCTB  SJEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TellehoHa
@dusnueckue SBICHHUS B MPHPOJE: OUOJOTHUECKOE
10.5 JICACTBUE BUAUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOTO U3JIy4ECHUU
10.6 Texauueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
11.1 JlydeBas mojzenb cBeta. IcTOUHUKHM cBETa
11.2 [IpsiMonuHeItHOE pacpoCTpaHEHUE CBETA
113 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
11.4 [Ipenomiienne cBeta. 3akOH MPEIOMJICHHSI CBETa.

ITonHoC BHYTPCHHCC OTPAKCHUEC CBCTA




11.5

JIunza. Xox nyyel B IUH3E

11.6

OnTHnyeckass cHucTeMa (I)OToanHapaTa, MHKPOCKOIIa H

TCIJICCKOIIa

I'maz xak onTtuueckass cucrema. binzopykocts u

11.7
JaIbHO30PKOCTh
18 Pasnoxxenue Genoro cseta B ciekTp. OnbiTel HhoTOHA.
' CrnosxeHue crieKTpaibHbIX LIBETOB. Jlucnepcus cBera
[IpakTrueckue padbOThI:
HccnenoBanne  3aBUCHUMOCTH — yIJla  OTpasKeHUs
CBETOBOI'O JIy4a OT yIJla a/ICHuUS.
W3ydyeHue xapakTepUCTHK U300paKeHHUsS MpeaMeTa B
IUIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yIJIa  IPEJIOMIICHUS
CBETOBOTO Jyya OT yrja MaJeHus Ha TPaHUIlE «BO3IyX —
11.9 CTEKJION.
[Tonyuenue M300paKEHU C TIOMOIIBIO COOMPAOIIICH
JIUH3BI.
Onpenenenre (GOKyCHOTO pacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIEH JIUH3BI.
OnbITHI 110 Pa3I0oKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITEl MO BOCHPHUATHIO IIBETa MPEIMETOB MPU HX
HaOJII0ICHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnueckue sABICHUS B npupoze: 3arMeHuss CoiHIa u
11.10 JlyHpl, 1IBETa TE€J, ONTHYECKHUE SIBJICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texauueckue YCTPOMCTBA: OUKH, [IEPUCKOII,
' ¢doToanmnapart, ONTUYECKHE CBETOBOIbI
12 KBAHTOBBIE SABJIEHU A
11 OmnbiTel Pesepdopaa u mnaHerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanne M TNOTIOIIEHHE CBETa aTroMoM. KBaHTHI.
' JIuneituatbie CIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3TydeHUS
12.4 Crpoenne aromHoro szapa. HyxionHas Moxens




ATOMHOTI'O gapa. H3oTomnsl

PagunoaktuBHble npeBpamienus. Ilepuon momypacnana

12.5
aTOMHBIX SI7IEp
126 SnepHble peakunu. 3aKOHBI COXPAHEHHs 3apsAIO0BOrO U
' MacCcOBOI0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBA3b Macchl U YHEPTUU
123 Peakuuu cunresa u nenenus snep. Vicrounuky sHeprun
' ConHia u 3BE37
129 Snepnas osHepreruka. [lelicTBME  pagMOAaKTUBHBIX
' U3IIyYEHUI Ha )KUBbIE OPraHU3MBI
[IpakTuyeckue paboOTHI:
HaGmtoienue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TPEKOB: W3MEPEHUE DHEPIMM YACTHIIBI
10 TOpMO3HOMY TyTH (110 poTorpadusim).
W3mepeHue paanoakTUBHOTO (poHa
@usnueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
paZvoaKTUBHBIH ¢on, KOCMHUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE U3JIy4CHHE I[PUPOAHBIX MHUHEPAJIOB,
JNEUCTBHAE PpAJUOAKTUBHBIX W3JIy4EHHM Ha OpPraHu3M
4eJI0BEKa
112 TexHnuueckue yCTpOICTBa: CIIEKTPOCKOTI,

VHJVBHIyaJIbHBIA TO3UMETP, KaMepa Buinbcona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHS OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTI'0 0011ero od0pa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKK B  HAYYHOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTHU SBJICHUHW MPUPOABI, O POJIM IKCIEPUMEHTa B
¢usuke, o cucreMooOpasyromeil poiau (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOTHH, 00 3BOIIOIMHU
¢u3nUecKkux 3HAHUKH W MX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOH
KapTHHE MHpaA, O BKJIAJE POCCUICKMX WU 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BEIIECTBO W TMOJE), O JBWKEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHONW TEOPHH
CTpPOEHMsI BelIecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, J3JEKTPOMAarHUTHBIX W KBaHTOBBIX);
YMEHUE Pa3iauydarh sBICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUIN
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYyLIECTBEHHbIE CBOMCTBA

(Tpu3HAKH)

BJ'Ia)IeHI/IC OCHOBaMH TOHSTUIHOI'O amnmnapara "M CHMBOJHUYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCIICHUA yqe6HI)IX 3aJ1a4,
YMCHHUC XapaKTCpU30BaATH CBOMCTBa TCII, (I)I/IBI/I‘IGCKI/IC SABJICHUA U

MIPOLIECCHI, UCTIONB3YS QyHIAMEHTAIBHBIC U SMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YUYCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILI€CKI/IG BCJIIMYHHBI

BrnageHne OCHOBaMHM METOMOB HAy4YHOTO TIIO3HAHHSA C YYETOM
coOoIeHs paBuil 0E30MacHOro Tpyja: HaOMoJeHne (HU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIHbHO COOMpATh HKCIEPUMEHTATbHYIO YCTAaHOBKY
U3 JTaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €T0 PE3yNbTaThl, YOPMYIUPOBATH BHIBODI;
MIPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHHUM (PU3MUECKUX BEITHMUUH:
yMEHHE IUIAHUPOBAaTh H3MEPEHHs, CAMOCTOATENbHO COOMUpATh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYCHUE BEJIMYUHBI U AHAIU3UPOBATh IOJYUYEHHBIE PE3YJIbTaThl C
y4€TOM 33JaHHOM MOTPEUIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
IIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAJIBHBIX  HCCIIEIOBAHUM;
CaMOCTOSITENIbHO ~ COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIENOBAaHUE [0  MHCTPYKUUH,  IPEACTABIATH
MOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIIMYHMH B BUAE TAOIUI U
rpadUKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBHIBOJIBI 110 pe3yIbTaTaM

HUCCICIJ0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYECKHX  MOemei
(MarepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEIO, MOAEIH CTPOECHHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX AJIs

00BbsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMeHue oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM
quciae W B KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PU3MUECKUX

ﬂBHeHHfI, (bI/ISI/ILIeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCINU

YMmeHnue pemarth pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHM),
UCTIONB3Yysl 3aKOHBI W (OpPMYJbl, CBS3BIBAIONINE  (PHU3HUECKHUE
BEIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHME 3alayH,
BBISIBJISATh HEIOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXouMbIe JUIsl €€ pelIeHMs], UCII0JIb30BATh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATUCTUYHOCTH TOIYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI, YMEHHE ONpEICsATh Pa3MEpPHOCTD

(bu3nYECKOI BEIMYNHBI, OTYYECHHON IPU PEIICHUH 3aaun

YMeHue XapakTepu3oBaTb IPUHLMIBI  JECHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX MPHUOOPOB, W MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBaxX (bI/ISI/I‘-IGCKI/IX SIBIICHUNT H HGO6XOI[I/IMBI€ (1)I/I3I/I‘-ICCKI/IC




3dKOHOMCPHOCTH

10

YMeHue UCHONIb30BaTh 3HAHUA O (PUIUYECKHX SIBICHUAX B
MOBCETHEBHOM JKM3HM Juid  oOecnedeHuss Oe30MacHOCTH  IIpH
oOpamieHud ¢ OBITOBBIMH ~ OpuOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, COXpPAaHEHHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO IMIOBEJEHUS B OKpYyXarolled cpene; IMOHUMAaHHE
HEOOXOUMOCTH MPUMEHEHUs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJIg paliMOHAJIBHOI'O0 MPHUPOAO0IIOJIb30BaHUA

11

OneIT moucka, npeoOpa3oBaHUS M IpeACTaBiICHUs HHMOpPMALUU
(GU3MYeCKOro CcoAep)KaHUsl C MCIOJb30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTHI; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
NOJyYeHHOM MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; yYMEHHME  HCIIOJIb30BaTh  IIPH
BBINIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOIMYJISIPHYIO JIUTEpaTypy
(u3MUECKOro coJepXkaHus, CIPaBOYHBIE MAaTEpUANbl, PECYpPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPeOOpa3OBaHUA
MHpOpPMAaLlMU M3 OJHON 3HAKOBOM CHUCTEMBI B JpyIyl; YMEHHE
CO3/1aBaTb COOCTBEHHbBIE ITMCBMEHHBIE U YCTHBIE COOOILEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbBKUX MCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe JBwxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe IBHkeHHE. CpenHsas ckopocTs. Dopmyia Ui
1.2 BBIUMCIIEHUS CpelHel ckopocTu: v = S/t
PaBHOMepHOE TpsAMONMHENHOE IBU)KEHUE. 3aBUCUMOCTb KOOPIWHATHI Tejla OT
BPEMEHM B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHENHOTO IBHKEHUS:
13 x(7) =x, +ut
I'padukn 3aBUCHMOCTM OT BpPEMEHU [UISl MPOEKIHMHU CKOPOCTH, MPOEKIUH
NIEpEMEILEHUs], IyTH, KOOpAUHATBI IPM PABHOMEPHOM IPSAMOJMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATBHI Tejla OT BPEMEHU B CiIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JBUKECHHUS:
2
Se(f)=vp =i+ ay* ;
@opmyapl UIsl NPOEKUUM NEPEMELICHMs], NMPOEKIUH CKOPOCTH W IPOEKIHH
YCKOPEHUS [IPU PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIMU YCKOPEHHs, NPOEKLUU
CKOPOCTH, NPOEKIMM IEepeMEUICHUs, KOOpPAUHATBI IIPM PaBHOYCKOPEHHOM
MIPSIMOJIMHEVMHOM JBH>KEHUN
1.5 CBobGonnoe manenue. Popmysbl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela IO

BCpPTUKAIN (I[BI/DKGHI/IG TCJIa BHHU3 WM BBEPX OTHOCUTCIIBHO IMIOBCPXHOCTHU

3emnu). I'paduku 3aBUCHMOCTH OT BpeMEHH JJsi NPOEKIUU YCKOPEHMs,




INPOCKIUU CKOpPOCTH MW KOOPAWUHATHI IIpHU CBO6OI[HOM naacHuM TCjaa 110

BEPTUKAIH

CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejaa IO OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A7 BBIYHCICHUS CKOPOCTH 4Yepe3 paanyC OKPYKHOCTH M TIEPUOJ
oOpareHus:

2R

T

LlenTpocTpemuTenbHOE  yCKOpeHHe. HampaBieHwe LEHTPOCTPEMHUTEIEHOTO

yckopenusi. Dopmyra st BBIYMCICHUS YCKOPEHHUS:

1.6
2
P L
R
dopmyiia, CBA3BIBAIONIAS IEPUOJ] M YACTOTY OOpaIEeHUs:
V= 1
T
Macca. [1notHOoCcTh BemecTa. @opmyna A1 BBIYUCIEHHS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BektopHas puznueckas BenuynHa. CIoKEHUE CHIT
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHarpaBiaeHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOPa CHJIbI, ICUCTBYIOIICH HA

TCII0

Bzaumoneitcteue ten. Tpernii 3akoH HeroToHa:

Fy g ==F s

1.12

Tpenue mokost U TpeHue cKoabxkeHus. DopMyiia sl BEIUUCICHUS MOIYJISL CUJIBI

TPCHUA CKOJILKCHUS:




1.13

Hedpopmarnus Tena. Ynpyrue U Heynpyrue aepopMmanuu. 3aKoH YIPYyroiu

nedopmarun (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

Hly - 14
R>
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyna a7 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBuxenue mianet Bokpyr Connua. [lepas kocMuueckasi CKOpPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIMYnHa.
pP=mi

I/IMHYJ'IBC cUCTeMBI Tel. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXpaHCHUS UMITYJIbCa JJIs1 3aMKHyTOI>'I CHUCTEMBI TCII:
D=0, +im, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexanudeckas padora. @opmyria 1Jisi BHIYUCICHUS pa0OThI CHUJIBI:

A=Fscosct

MexaHu4deckas MOIIHOCTb:

1.18

Kunernueckas u NMOTCHLUAJIbHAA SHCPIUs. CDopMyna JJIs1 BBIYHUCJICHUA

KUHETHUYECKON SHEPIUU:

mu”~
=2
2

TeopeMa 0 KHHETHUYECKOMH OHCPI'UH. (I)opMlea JIJISI BBIYUCIICHUS MTOTEHIIUAIBLHOM




OHCPIuu TCjia, IOJHATOIO

HaJ 3eMIen:

E,= mgh

Mexanndeckas OHCPTUA:

E=E.+E p
119 3aKOH COXpaHEHUs MEXaHUYEeCKOHM 3Heprun. @opMyia JijIsl 3aKOHA COXPAHEHUS
MEXaHWYECKON PHEPTUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MexaHMUYECKOW SHEPTUU NPU HAJTUYUH CHIIBI TPEHHUS.
[IpocTbie MeXaHU3MBI. «30J10TOE PABUIIO» MEXAHUKHU.
Poryar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20 -
[MoasuxubIi 1 HeoABUXKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,
T] E ‘tjﬂMESE&H
“‘?'SE.IPEHEEEI&H
JlaBiieHne TBEPOTO TENa.
@®opMy:a 1751 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:
_F
B= 5
191 JlaBnenue ra3za. ATMOChEpHOE JTaBIICHUE.
' I'mppocTtaTueckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opmya 115l BBIYUCIICHUS JIaBJICHUS BHYTPHU KUJAKOCTH:
P=Pgh+Pn,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna Uisi ONPENEICHHUS BBITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTh WIIH ras:
1.23

F_—"-_IIL. =ng

Vcaopue miapanus teaa. [lnaBanue CYJOB 1 BO3AYXOILIAaBAHUEC




1.24

MexaHndeckue KoyieOaHMs. AMHJ’II/ITy,Z[a, nepuoa MW 4YacToTa KOJIEOAHHUH.

®dopmyJia, CBSI3bIBAIOLIAs YACTOTY U NEPUOJ] KOJICOaHUA:

1.25

MareMathueckuii ¥ INpPYyKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Impu

KOJIe0aTEeILbHOM IBIKECHUH

1.26

3aryxaromue koneOanus. BeiHyxieHHble KoieOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,I[OJ'II)HBIC N TIOIICPCUYHBIC BOJIHEI. ,Z[J'H/IHa BOJIHbI U

CKOPOCTD pacCIpoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. FpOMKOCTB U BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOfI BOJIHBI Ha I'paHUIC

nByx cpen. Madpa3Byk u yIbTpa3ByK

1.29

Ipakmuueckue pabomul

W3mepenune cpenHell MIOTHOCTH BEUIECTBA; apXUMEIOBON CHIIBI; KECTKOCTH
NPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKEHUsS; pabOThl CHIIBI TPEHMS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsSI OpycKa MO0 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUs: OpycKa Mpu IBUKCHHHM IO HAKIOHHOW TIJIOCKOCTH; YacTOTHI H
nepuoaa KoneOaHnii MaTEMaTHYECKOTO MasgTHUKa, 4YaCTOTbl HW TICPUOJA
Koje0aHui MPYyKMHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIET0 Ha pPhIYar;
paboThl CWJIBl YHPYrOoCTH MPHU TOABEME Tpy3a C IMOMOIIBI HEMOJABHXHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOIIBIO TOJBUAKHOTO
61oka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOH CHUJIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CHUJIIBI
OT MACCBHI TCJia; CUJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHHUA U OT
polla TOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOUIEH B MpYy>XKUHE, OT CTENEHH
nedopMaIuy MpYy>KUHBI, YCKOPEHUST Opycka OT yIia HaKJIOHA HAIMPaBIISIONICH;
nepuoza (4acToTbl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoa
KoJIeOaHU TMPYKMHHOTO MAasTHHUKA OT MAacChl Tpy3a M KECTKOCTH NPY>KUHBI;
WCCTIEIOBAaHNE HE3aBHCHUMOCTH TEpUOAa KOJICOAHWW HUTSHOTO MAasSTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUSA paBHOBCCHUS pbIyara

1.30

Qusuueckue sAGNeHUA 6 Npupode: TPUMEPbl JBWXKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMM B KMBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMSI B IPUPOJIE U

TCXHUKC, TPWJIHBBI W OTJIIMBBI, ABHXXCHUC IIJIAHCT ConHeyHoH CHUCTCMBI,




PEaKTUBHOE IBWKCHHME JKUBBIX OPIaHU3MOB, PblYard B TEJIE YEJIOBEKA, BIUIHUE
aTMOC(EepHOrO JaBJICHUS HA JXUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPUSATHE

3BYKOB XMBOTHBIMH, 3EMIICTPSACCHUC, celicMUUecKue BOJIHBI, HYHaMH, 3XO

1.31

Texuuueckue ycmpoticmea: CHUUAOMETpP, NAaTUMKU TOJIOKEHUS, PACCTOSHUS U
YCKOPCHUSA, AUHAMOMCTpP, IM[MOAUIMIIHUKH, PAKCTHI, pbIyar, HOHBH)KHLIﬁ )41
H€HOJ1BH)KHBII71 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBbI B 6I)ITy,
COOOIIAIOIIUECS COCYABl, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUs
2.1 BemiecTBa. Mojenu TBEPAOTo, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Tena
57 JlBmxkeHnne dactuy BemectBa. CBA3b CKOPOCTH  JABMXKEHHS 4YacTUL[ C
' Temreparypoil. bpoyHoBckoe nBmkenue, auddysus
23 CMaumnBaHue U KalWUISIPHBIE SBJICHUS
24 TennoBoe paciiupeHue u cxarue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sHeprus. PaGota u Temonepenada Kak crnocoObl M3MEHEHUS
' BHYTpPEHHEN SHEPIUH
2.7 Bunel Temnonepenayn: TENIONPOBOJHOCTh, KOHBEKLUS, U3ITyUEHHE
HarpeBanue wu oxnaxneHue T1en. KoaudecTBO — TEIUIOTBHL. Y I€bHAs
TEMI0EMKOCTB:
2.8 ; .
QO=cm\t,—1,)
3aKOH COXpaHEHWs] PHEPrHMHM B TEIUIOBBIX IMpoOIleccax. YpaBHEHUE TEMIOBOTO
Oananca:
2.9
Q1 _Qz +..=0
Hcnapenne un xonaeHcauus. V3meHeHuWE BHYTPEHHEH SHEPIMM B IIpoOLiECCe
510 UCnapeHuss W KoHAeHcauuu. KuneHue IKMOKOCTH. YJelbHas TeIuloTa
. napooOpazoBanus: L = O/m
2.11 BrnaxxHocTs BO3ayxa




2.12

[InaBnenne wu Kpucrajumsauusa. VI3MeHeHHEe BHYTPEHHEH OJHEpPIMM IIpH

IUIABJICHUU U KpUCTAJIJIU3alllH. Yz[eana;[ TCIJIOTA IIJIaBJICHHUA:

,_ 9

_,f'.h:_
m

2.13

BryTpeHHss sHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntumner padoTs! TermnoBbix Asurareneid. KI1J[ TermmoBoro npurarens

2.15

Ipaxmuyeckue pabomuol

N3mepenune yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHOM
Maccpl, B KOTOPYIO OIyII€H HAarpeTblii IWIMHAP; KOJWYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM LWIMHIPOM, IOCJIE€ OMYCKaHHs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTEJIBHOM BIIQXXHOCTU BO3JyXa; YJENbHOM TEIUIOTHI
wiaBieHus Jspga. HcecienoBaHue HW3MEHEHHs TeMIepaTypbl BOABI  NIPU
Pa3IMYHBIX YCIOBMSX; SIBICHHS TEIJIOOOMEHa MpPU CMEIIUBAHUU XOJOIHOU M

ropsiuei BOJbI; Mpoliecca UCapeHUs

2.16

Duszuueckue s61eHUS 8 npupode: MOBCPXHOCTHOC HATSXKCHUC W KAIIWJIJIAPHBIC
SABJICHUA B IIPUPOAC, KPHUCTAJUIbI B IIPUPOAC, HU3JTYUCHHC COJ'IHI_[a, 3aMCp3aHUC

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KauWIISPbl, IPUMEPHI UCIOIb30BaHUs KPUCTAILIOB,
AKHUJIKOCTHBI TEPMOMETp, JaTYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUIEHUS
JIOMOB, TUTPOMETpBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENIb BHYTPEHHEIO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpu3anus Tei. J{Ba Buaa 3JIeKTPUYECKUX 3apsI0B

3.2

Bzaumoneiictre 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKoH COXpaHCHUA IJICKTPHUICCKOI'O 3apAaaa

3.4

QHGKTPI/ILICCKOe I10JIC. HaHpH)KéHHOCTB OJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_II/IH

CYNEPIIO3UIINH JIEKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snextpruyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOTO I0Jid Ha

QJICKTPHUYCCKUC 3apAIbI. HpOBO,I[HI/IKI/I U JUBJICKTPUKHU




ITocTrosHHEBIH 3HeKTpI/I‘I€CKI/II71 TOK. I[eﬁCTBHH QJICKTPHUYCCKOI'0 TOKaA. Cuma Toxa.

Hanpsixenne.
3.6 I=q/t,U=A4/q

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma jyuist yuacTtka snekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamiensHOE COeIMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,:I=I+1;R=—.
-7 B 2

CwMeranHpie COSTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTH 25ekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenua:

7

3.11 p=I"-R-t
312 OneiT Opcrena. MarHuTHOe TmoJie MPSAMOro MPOBOJHUKA C TOKOM. JluHuum

MarHUTHOW WMHIYKIIUH
313 MarsnuTHOEe 1OJN€ TIOCTOSIHHOTO MarHuta. B3auMoaeicTBUE MOCTOSHHBIX

MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 OmnsiTel Dapanes. SABnenue 3neKTpoMarHuTHON uHyKuuu. [IpaBuino Jlenna
3.16 Ipaxmuueckue pabomuol

I/ISMepeHI/Ie QJICKTPUYICCKOI'O COIIPOTUBJICHUA peE3UCTOPA, MOIIHOCTH
QJICKTPHUYCCKOI'O TOKA, paGOTLI SJICKTPUYICCKOT'O TOKA.

HCCJ’IG}IOB&HHG 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOLOICTO B TIPOBOJHHKE
(pe3I/ICTOpr, naMnqua), OT HAIIPsPKCHUS Ha KOHIAX MPOBOAHUKA, 3aBUCUMOCTH

COIMPOTUBJICHUA OT AJIMHBI NPOBOAHHKA, INIOMIAAW €ro MoncepCYHOro CCUCHUA 1




YAEIBHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuia sl SJIEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEA0BATEIBHOM
COCMHEHUU IIPOBOJHUKOB; IpaBWIa I CUJIbl JJIEKTPUYECKOTO TOKa IIpU

napaJjiyieJIbHOM COCANHCHUU IIPOBOJHHUKOB (pCBI/ICTOPBI )51 HaMl'IO‘-IKa)

Qusuueckue s61eHUs 6 Npupoode: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIE 3eMJTH, Apeid MotocoB,
POJIb MAarHUTHOTO TIOJISI JJIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: SIEKTPOCKON, aMIEpMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJICKTPHUYECKOW  DHEPTUH,  DJIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTeNbHbIE AIIEKTPOTIPUOOPHI (mpumeps), ANEKTPUIECKHE
MPEAOXPAHUTENIN, JJICKTPOMATHUT, JJICKTPOJBHUraTeldb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBast monienb cBeta. [IpsiMosnHeiHOe pacpoCTpaHeHHe CBETa
3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus ceera
394 Jlunza. Xox nyueit B nun3ze. POKyCHOE paccTossHME JUH3bI. OnThueckas cuiia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI
IIpaxmuueckue pabomul
N3mepenne onTUYECKOW CHIIBI COOMpAIOIIEH THH3BI, (POKYCHOTO PACCTOSIHHS
cobuparomeli JTHH3BI (10 CBOWCTBY PaBEHCTBA pa3MEpPOB IMPEeAMETa U N300paKeHNs,
326 KOT'/1a IPeIMET PacIoNIOKEH B IBOMHOM (OKYCe), MOKa3aTelNs MPEeTOMIICHUS CTEKIIA.
. UccnenoBanne cBoiicTBa M300pakeHUs, IOIYYEHHOIO C  IOMOILBIO
coOuparolield JTUH3bI; U3MEHEHHUS! (JOKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX JIHUH3;
3aBUCUMOCTH YIJIa TPEJIOMJICHUSI CBETOBOTO Jiyya OT yrja MaJieHus Ha TPaHUle
«BO3JIyX — CTEKIIO»
397 Qusuueckue sasnenuss 6 npupoode: 3atmenus ConHima u JIyHbI, 1BeTa Ted,
. OTITUYECKHUE SIBJICHUS B atMochepe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKON, QoToarmmapar, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, O6era-, ramma-u3nydyenus. Peakuuu anbda-u Oeta-




paciiaaa

4.2 OmnbiThl Pesepdopna no paccesnuto anbga-yactull. [InanerapHas Moaens atoma

4.3 CocraB aromHoro sapa. M3oromnsl

4.4 Ilepuon nonypacnasa aTOMHBIX SAEp

4.5 SAnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEIN
Qusuueckue s6neHUs 8 Npupode: ECTECTBECHHBIH paJUOaKTHBHBIA (oH,

4.6 KOCMMYECKHE JIy4HM, pPAaJUOAKTUBHOE W3Iy4YEHUE TPUPOJHBIX MHHEPAJIOB,
JeICTBYE paMOAKTUBHBIX N3ITyUYE€HUI HAa OPraHU3M YeJI0OBEKA

47 Texunuueckue ycmpoticmea: CIEKTPOCKOI, MHAWBUIYAIbHBIM 103UMETP, KaMmepa

BI/IJ'IBCOHa, AAC€pHasd DOHCPreTHUKa




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI UIAA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






